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LETTER TO THE SECRETARY. 

OFFICE oF THE Unirep States GEOLOGICAL AND 

GEOGRAPHICAL SURVEY OF THE TERRITORIES, 

Washington, D. C., May 31, 1877. 

Str: I have the honor to transmit herewith, for your approval and for 

publication, the Eleventh Volume of Final Reports of the Survey under my 

charge. . 

This Report consists of a series of Monographs of the several North 

American Families of Rodentia, prepared by Dr. Elliott Coues, of the United 

States Army, now Secretary of the Survey, and Prof. J. A. Allen, of Cam- 

bridge, Mass., one of the special collaborators of the Survey—gentlemen whose 

names guarantee the high scientific character of the work here accomplished. 

It has become the settled policy of the Survey to devote a reasonable 

‘and proper share of attention to the Zoélogy of the Territories explored, as a 

subject entirely germane to the main purposes for which the Survey was 

established, and as one having an important bearing upon the agricultural 

and other industrial resources of the West. To this end, zodlogists have, 

from time to time, been attached to the various surveying parties, and have 

been instructed to avail themselves of every opportunity to acquire informa- 

tion respecting the Fauna of the regions visited, as well as to make collections 

of specimens illustrating all branches of Zodlogy. The material thus secured 

has been deposited in the National Museum, where it now remains. 

The present series of Monographs is based primarily upon the collections 

furnished by the Survey; and a glance at the “Lists of specimens examined” 

which the authors have given in this volume will show the extent of the 

material thus contributed. Through the liberal policy pursued by the author- 

ities of the National Museum and of the Museum of Comparative Zodlogy of 

Cambridge, the authors have been enabled to avail themselves also of the 

ii* 
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entire collections of Rodents contained in these Museums, amounting in the 

aggregate to several thousand specimens. No work of the kind hitherto pub- 

lished rests upon such an enormous amount of material, and no naturalists are 

more competent to elaborate it than the authors of these memoirs have proven 

themselves to be. Their work, it is believed, will challenge comparison in 

points of laborious and conscientious research, of accurate and minute detail, 

and of thoroughly scientific method in study. 

The Rodentia constitute by far the largest order of Mammals, and one 

of the most important from an economic as well as scientific standpoint. 

Though the species are mostly small and apparently insignificant, their rela- 

tions with man are of much moment. Some of them, like the Beaver, the 

Muskrat, and others, furnish important articles of commerce; while a large 

majority of the species directly affect the agricultural interests of the nation. 

Various species occur in countless multitudes, and constitute one of the most 

serious obstacles with which the agriculturist has to contend in many parts 

of the country. It is not easy, therefore, to give undue prominence to a 

group of Mammals, accurate and full information respecting which is essen- 

tial to the intelligent direction of measures to stay their ravages. In the 

present work, the technical history of all the species known to inhabit North 

America is presented in full, together with their geographical distribution 

and, in some cases, their habits. The fossil as well as the recent species are 

considered, and many of the exotic allies, of Mexico and of Central and 

South America, are also brought under review. 

It is now twenty years since the Rodents of North America were revised 

by Professor Baird, in his ‘Mammals of North America”. This interval 

almost exactly coincides with the period of the rise and establishment of the 

theory of evolution, or latest scientific views of the development of species, 

and their variability under climatic and other conditions of environment. The 

Rodents of North America have never before been systematicaily treated from 

this standpoint, which necessitates a thorough revision of the whole subject. 

The authors have thus not only been able to avail themselves of a vastly greater 

amount of material than that at the command of any other investigators, 

but they have also studiously applied the sounder principles of modern sci- 

ence to the elucidation of the subject. They are well known as leaders 

among American Mammalogists in this line of research, and their studies 

have resulted in placing the subject in an entirely new light. It is believed 

that the publication of this volume will mark an era in the history of Ameri- 
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can Mammalogy. Being exhaustive of the subject, it necessarily becomes the 

permanent basis of future work on this group, and remains an enduring wit- 

ness to the industry, ability, and scientific acquirements of the authors. 

A word of explanation of the plan of the work will not be out of 

place. The Report consists of eleven separate and distinct memoirs, each 

_ treating of a single family. The Muride, Zapodide, Haplodontide, Geomyida, 

and Saccomyidz are by Dr. Coues; the Leporide, Lagomyide, Hystricide, 

Castoroidide, Castoride, and Sciuride are by Prof. Allen. The authors, 

while working together in entire accord, have prepared their respective por- 

tions independently of each other, and neither is to be accredited with the 

work of the other, or to be held responsible therefor. Prof. Allen has alone 

treated of the fossil species of the order. The general superintendence of 

the volume during its passage through the press has devolved upon Dr. Coues. 

The memoirs have been accepted for publication and put to press in the 

order in which they have been transmitted to this office. Their sequence in 

the volume, therefore, is not according to the natural classification, which will 

be found upon a subsequent page. 

The Bibliography of North American Mammals (Appendix B), with 

which the work concludes, has been contributed by Prof: Theodore Gill and 

Dr. Coues conjointly. Though regarded by the authors as incomplete, it is, 

nevertheless, by far the most extensive and elaborate exposition of the 

subject extant. 

The thanks of the Survey are due to the Public Printer, the foreman of 

printing, and the proof-readers and compositors of the Government Printing 

Office, for the pains they have taken to render the typography of the volume 

so creditable to all concerned. In this connection, I take pleasure in men- 

tioning particularly Mr. William Young, who may be justly regarded as one 

of the most accomplished proof-readers of the country, and w hose zealous 

discharge of his duties and long experience in scientific publications have 

rendered his services invaluable. 

I have the honor to be, very respectfully, your obedient servant, 

F. V. HAYDEN, 

United States Geologist. 
Hon. Caru Scuurz, 

Secretary of the Interior, Washingten, D. C. 
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INTRODUCTION. 

SMITHSONIAN INSTITUTION, 

Washington, D. U., January 1, 1876. 

Str: A memoir on the J/uride is herewith transmitted as one of the 

series of ‘Monographs of North American Rodentia” in course of prepara- 

tion by Mr. J. A. Allen and myself, for publication by the Survey under your 

charge. : 

It is supposed that the series will consist of ten memoirs, each treating 

of a single family. Those to follow will probably occupy less space than the 

present one, the Murzde@ being much ‘the largest family of American Rodents. 

The successive articles will be entirely independent of each other, and may 

be issued separately if desired. As the complete series will doubtless make 

a volume of convenient size, it is suggested that the set of monographs will 

be available for one of the quarto “Reports” of original investigations, now 

publishing by the Survey. 

_ Circumstances having been unfavorable to the joint authorship which 

both Mr. Allen and myself cordially desired, it has been decided to divide the 

work in another way, each taking up certain families agreed upon. Neither 

author, therefore, is to be held responsible for the work of the other. Several 

additional articles are in an advanced state of preparation; and will be 

presented in the order of their completion, without reference to the natural 

sequence of the several groups. 

The present memoir, prepared in 1872, is based upon the material con- 

tained in the National Museum at Washington, the whole of its unparalleled 

collection of American Murid@ having been placed by the Secretary of the 

Smithsonian Institution in my hands for elaboration. The specimens 

collected by yourself, or by the Survey under your direction, will be 

found duly accounted for in the tabular lists. The swe consists of 

several thousand specimens, among them many of the types of American 

writers, and represents, I have no doubt, much more material than has hith- 

erto been made the basis of any monograph of a single group of mammals 
lt 
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Naturalists commonly complain of dearth of material: I have been embar- 

rassed by the enormous amount I have been obliged to examine in order to 

faithfully execute my self-imposed task. Every specimen has been made to 

contribute to the general result. The collection has been catalogued, and 

labeled according to my views; the duplicates have been made up into about 

thirty sets for distribution by the Institution. A few of the leading sets are 

only less complete than the Smithsonian reserve series itself; the value of the 

others successively decreases with lack of the rarer duplicates. 

The results of the investigation being fully—perhaps not without pro- 

lixity and some repetition—given in the body of the memoir, need not to be 

here noticed; I only allude to their entirely original character. I wish, 

however, to have one word upon the method of study I pursued in this case, 

as determining the shape which the article finally assumed. The paper 

is presented very nearly as it was originally prepared, my official engagements 

having prevented any leisurely revision of the manuscript; and it was written 

in such odd hours as I could find in the midst of active professional duties. 

I began the investigation with no more knowledge of the subject than any 

uaturalist might have incidentally acquired. I had no “views” to advance, 

and was entirely free from prejudice. I studied, as I conceive a naturalist 

should in such cases, with a specimen in one hand and my pen in the other, 

In taking up the species successively, I never knew, and certainly never 

cared, what the result would be, being perfectly satisfied to let the specimens 

tell their own story in their own way. I studied these mice, at intervals, for 

about a year, and then put my notes together. So the work grew; and it. the 

results be found to square with late progressive views respecting so-called 

“specific” distinctions, it will be remembered that I am but the mouthpiece 

of the animals themselves, and ciaim only the credit of making an accurate 

report. 

On some accounts, I wish that opportunity had offered to revise and 

condense an article which will doubtless be more respected for the labor it 

represents and for its possible value as a contribution to knowledge than 

as a model of literary handicraft. Yet an honest showing of processes may 

have its value, as well as a formal exhibition of results. The knowing how 

a piece of work is done may be of use in testing its quality. 

The illustrations which accompany this paper are from photographs of 

the objects directly on sensitized wood, by Smillie’s process; the engraving was 
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done by Nichols. This method of representing small skulls promised more 

accuracy than seemed to be attainable, after several trials, by hand-drawing ; 

but the figures should not be relied upon too implicitly. 

A short abstract of this paper appeared in the “Proceedings” of the 

Philadelphia Academy for 1874. 

T am, Sir, &e., 

ELLIOTT COUES. 

Dr. F. V. Haypsn, 

U.S. Geologist, &c., 

Washington, D. C. 
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Famiry MURIDAE. 

The family Muride will be taken in its current acceptation, as far as 

North American representatives are concerned, but with exclusion of the 

genus Zapus* (Meriones or Jaculus of American authors), which, as type of a 

separate family Zapodide, will be treated in a subsequent memoir of this 

series. This genus differs sufficiently from any of the M/uride@ in certain cranial 

and dental characters, proportions of limbs, and other features. 

With the exclusion, then, of Zapus, the family Muride is represented in 

North America by only two subfamilies, Murine and Arvicoline, out of the 

number of groups into which it is usually divided. We are inclined to believe 

that the same considerations which induce us to eliminate Zapus as the type 

of a distinct family (as has already been done by Gill), would require 

certain Old World genera, in which the molars are more or less than 3, to 

be likewise separated from Muride proper, which would then be constituted 

solely by forms in which there are 3 molars. Such construction of a 

family Muride would render it rather equivalent to the subfamily Murine 

of authors. But in our present ignorance of many exotic forms usually 

brought under Murida, we do not venture upon general considerations touch- 

ing the definition of the family at large. 

As represented in North America, and by the two subfamilies Murine 

and Arvicoline, the family Muride may be recognized by the following 

characters : 
| 0-0. 4, 8-8 8 

* 0-0’ CO 323s 
— 16 teeth. 

Anteorbital foramen a large pyriform slit, bounded exteriorly by a broad 

plate of the maxillary. Coronoid, condylar, and descending processes of the 

mandible well developed and distinct. Tibia and fibula united below. 

* Zapus, n. g., COUES, Bulletin U. S. Geol. Sury. Terr. 2d ser. No. 5, 1875, p. 253 

1 



2 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

The character of the anteorbital foramen is peculiar, and probably diag- 

nostic of the group. “This,” as Baird has said, ‘‘consists of a narrow vertical 

fissure anterior to the corner of the frontal bone, widening above, and 

bounded externally by the zygomatic branch of the upper maxillary, which, 

instead of standing out more or less horizontally, is bent up, so that its ante- 

rior edge, at least, is almost in a vertical plane, and parallel with its fellow on 

the opposite side. In fact, the zygomatic process is divided into three parts: 

one articulating behind with the malar bone ; another completing the enclosure 

of the foramen just described; and a third articulating with the anteorbital 

process of the frontal. The inferior narrow part of the anteorbital foramen 

serves for the passage of the infra-orbital nerve; the wider upper portion, the 

outlet of which is directed upward, accommodates a portion of the masseter 

muscle. The suture of the malar bone, with the zygomatic process of the 

upper maxillary, is distinctly visible; the bone itself does not extend to the 

frontal bone a 

The two subfamilies with which we have to do on the present occasion 

are well contrasted, at least as far as North American genera are concerned, 

and may readily be distinguished by the following among other characters 

which might be enumerated : 

MURIN A8.—Molars rooted, tubercular, with crenate periphery.  Incis- 

ors compressed, narrower than deep. Root of under incisor causing a protu- 

berance on outer side of the mandible, at or near notch between condylar and 

coronoid processes. Descending process of the mandible a broad flattened 

plate, wholly below the plane of the molars. Anterior root of the zygoma 

deeply nicked at the anteorbital foramen. Zygoma (usually) dipping down to 

the level of the palate. ~ Palate nearly plane. Nasals projecting anteriorly. 

ARVICOLIN Ai. —Molars normally rootless (except in Evotomys), pris- 

matic, with flat crown and serrate periphery. Incisors often broader than 

deep. Root of under incisor causing a protuberance, if any, on the inner side 

of the mandible, at or near notch between condylar and descending process. 

Descending process of the mandible hamular; the apex of the hook attaining 

the level of the molars. Anterior root of zygoma not obviously nicked. 

Zygoma not dipping down to the level of the palate. Palate highly arched. 

Nasals not produced beyond premaxillaries. 

To the foregoing brief diagnostic characters, many points touching the 

general distinctions in outward appearance, habits, &c., of the groups might 
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be added. The elaboration of the genera which is to follow renders this, 

however, in a measure superfluous. We may here only allude, then, to the 

broad general distinctions—the Murine being animals which include, and, in 

all their members, recall, the familiar house-rat and house-mouse, of lithe and 

supple form, quick in movement, having large bright eyes, pointed mobile 

snout, prominent ears, and lengthened limbs and tail; all of which points are 

contrasted with the squat and heavy shape, the slower action, very small eyes, 

blunt snout, inconspicuous ears, and shortened members of the Arvicoline. 

There is also a striking difference in the ensemble of the dentition of the two 

groups—the compressed and comparatively small incisors of Murine as 

against the large broad fore teeth of the Arvicoline—the small, tubercular, and 

rooted molars of the former, in contrast with the great, flat-topped, prismatic, 

and continually-growing grinders of the latter, in which it would seem that 

the perfection of rodent dentition is attained. 

In their geographical distribution in America, moreover, the two groups, 

though associated to some extent, differ decidedly. The Arvicoline occupy 

the northern half of the hemisphere; they are not known to occur farther 

south than Mexico; they are most numerously represented by individuals in 

high latitudes, while some of them are among the most arctic of mammals. 

The northern limit of the Murine is, perhaps, not exactly known; but they 

do not reach the arctic seas, while they are most abundant in temperate and 

warm climates, and spread over Central and South as well as most parts 

of North America. ; 

In the following table, prepared with much care, the cranial and dental 

characters of Muride, as represented in North America, are exhibited. The 

points brought out, it will be observed, are of varying grade, from those that 

run through both subfamilies down to those that particularize the subgenera, 

and serve to indicate the several degrees of relationship which subsist between 

the respective groups. 



4 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

Diagnostic table of some cranial and dental characters of North American MuniD&. 

MURIDZ. 

MURINE. ARVICOLINE. 

Mures. Sign.odontes. 

Tepe || Arvicola. 

AEs e = a ze & 

JSlS/ElE/ STE lel 8) Slelelelal . - |(S/Slsl/si sisi als] Bl sls eisiela 
g S/SlS/Sl(E/EIEIS/3|2 2 / B/E) 2/2 
HS 4 alélelélé6élalolalslalaialola 

Denta) formula: 

rit oot, pee =e | + Playtest iets isles lays 
Anteorbital foramen : 

A large slit-like canal in the maxillary, with 

pyriform orifice, bounded exteriorly by a 

plato\otW NOG ness ee eee eae ene + [+/+] +]+] 4/4] +/+] 4+) 4]/4+]4+ 
Top border of this foramen deeply nicking the 

root of the zygoma, viewed from above..-..--. + +/+) +)+] 4/4] --]--] --]--]--]-- 

Root of zygoma not obviously thus nicked ...--.| ..---- =e se) een ss oan cen Wied Sel foelaeyseute 

Descending process of mandible: 

A broad, flattened, squarish plate, wholly below 

PO ER oe so SececopeseoSte sch cacesanenans case! + +y)eI]+eI+] +] +i ee] --] -- 7 -- | ee |e 

A narrow, hooked, recurved process, attaining 

LOveLOb MOIS emcesiecasciseesees caste sera |lmaanes we [ese Pear | ons [een emi tel ete pert ulestan betas 

Coronoid process of mandible: 

Well developed, acute : 

Not as high as condyle. afew meal met f) S| fesceall dma] ete ere a Pate Meera eee lesa | ee 

As high as condyle........-.....-..--.--- + +l+]4+]--]--;/ +H 4] 2] +4)4]--] 2 

Tnterparietal : 

Nearly as long as broad, one-third as large as 
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Temporals: 

Hypertrophied, projecting at right angle far 
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MONOG | soeawa secre spe ee boas so ehoneewecinaceee Je au +] fe hee |] Ee ES 

Zygomata : 
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Not dropping to the level of the palate..........| ...... +/+] --]--]--]-- |] +) 4] 4/4+]/4]4+ 

Nasals, anteriorly : 

Produced beyond premaxillaries and incisors....| + Fe] p=] |e] SE Se Sa) ce iiceult eetlll eaters 
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Subcircular, trefoil, or higher than broad........| ...... --}--}+) +] 4+] 4+] 4) +] 4/)/+)4+]4+ 

Brosderithan high: .2-cc.c2cscetee ase ece~ on nee + Sal he Sd reese ess oo tesedll  Pseil| cee} seliiss Ices} ce 
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Diagnostic table of some cranial and dental characters of North American Murrb2—Continued. 

MURID&. 

MURINE. | ARVICOLINZE. 

Mures. Sigmodontes. 

Hespero- | 
mys. Arvicola, 

| Neotoma. 
Sigmodon. Ochetodon. Vesperimus. Oryzomys. Myonomes. Chilotus. Pitymys. Evotomys. Synaptomys. Myodes. 

| Cuniculas. 
Mus. Onychomys. 

| Pedomys. 
Fiber. 

Palate (on the whole): 

Little ascending anteriorly—nearly plane. -...--. + + a | ales ee 

Sinuate, low behind, bigh-arched in front .......-| ------ wall leet Pare fre ||hreaill) mea ||to leeds Fait ea fle F oy ita es 

Incisive foramina: 

Long, reachmg opposite molars .....-.---.------ ae ein ar|lar | arpa || if oo on elle 

Short, not reaching opposite molars ...----.-----| ------ cols lca || ce ee |lan |] Se Wise |) te jtah |} ae | te) oe 

Interorbital constriction : 

Warrower than)rostrum) 2-2-2 2-20... -.cs-scene aS 

About equal in breadth to rostrum =| Ss 

Rather broader than rostrum, or much broader..| + +{+}]+)+]/+]4+ 

Margin of orbit posteriorly: 

With a sharp edge, or even raised bead ..--..--- + Se Pi Pcs oa all sll Ut al 

Smooth and rounded off, or with intraorbital ridge] ------ | -- | -- | --|--]--}--|]+])+/+])]4+4]4]4]4 
Palate ending posteriorly : - 

As a broad, transverse, straight shelf across 

space between second and third molars.--..--. 

Similar shelf, but not quite so perfectly trans- 

verse, and with lateral fossw shoved under its 

ponder seceescan HERDOU SaUSCO GE SooeearBaSlesee 

Similar shelf, but still less excavated at sides, | 

and without lateral fcssm@ ..........--..--.---- eeeeacy| | -dullfee [Reel texal eles hes 

Similar shelf, but about opposite Jast molar, the 

shelf narrow, occupying only the median part, 

and without lateral fossw .....--.--..--------- 

As in the last, but farther back, and with a 

small fossa on each side ....-...--------------- 

As in the last in shape, but in position far back 

of the molars, and without fosse 

With a median emargination, opposite the sec- 

ond and third molars, bounded on each side by 

a deep fossa; this terminal portion of the pal- 

ate on a different plane from the rest..........| ------ AEE oe || cecal Pees [cea | fier (eS) tS LS |S 

Upper incisors : 

Smooth : + Jti]+]--} +/+) 4+] 4+) 4)4)4+]4]- 
Grooved 

Each wider across than deep atl cos tes 6 - 

No wider than, or narrower than, deep.......... + Sal Vi ll llc ic a [ic |e esl eee easel eee Jase! ees 

Under incisors: 
Ranning up back of condylar process............ + +/+i4+/4+/4+)4+) 4+) 4+/4+/4/+4+ 

Stopping abruptly at posterior molars........--.| .....- Soil | foo| hea |! feed fees |} ee [rool eer Rect! Sal Se 

ae au AF a at 

se 

ave 

++ 

Molars : 

Rooted: 

With 2'rootsapiece ......-..2-2..--....- 

First upper one with 2 or 3 roots........ 

We om oe te 253) OTM A;TOOTS. «<== 

3,4,or more roots.; + “ “ “ “ 
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Diagnostic table of some cranial and dental characters of North American Murtp2—Continued. 

MURID&. 

MURINE. ARVICOLINE. 

; Mures. Sigmodontes. 

Fener: Arvicola. 

.| a 7 s AMS P 

BISiSlelelsielz Ble) 2/518]. 
o |S/elelalslelelSielelz|elelalz 
SB |S|SlS/S/PIEIEISISIS/EI RIS 5/2 
BS |FZIDISIPISIS6/ ASIN IAlAla|alO|m 

Molar crowns: 

Tuberculate, crenate-edged : 

Tubercles triseriatim. ..-.---..---------- + By Wace eet | poeel esate lead aed! os tos Wc fcalos If ce. 

Tubercles biseriatim .-......--.---------| ------ +/+})+]+]+]/+ 

Prismatic : | 

Sharply angular, both sides -.-...--..---| ------ i l55 | (eo) oa fee eallfaeiarllar\iar|)sryfice || oo ilar] o> 

Sharp one side, obtuse the other.--...---| .---.- P| | ee Ree toa Pos fecal | Woe | foo! [fac | isa iste 15 

When fully worn, consisting essentially of one 

dentine area, within an enamel wall, which, 

however deeply plicate, does not fuse from 

opposite sides.........--...--------------+---- + +/+/4+]/4+/4+)/4+ 

Even after wear still consisting of several den- 

tine islands, owing to fusion of the enamel 

walls from opposite sides.......----.----------| ------ wef ee] ee] ee] --] ee Pt] 4] 4] 4) 4+]-+#] +) +/+ 

Molar series: 

Strongly convergent anteriorly...-.-..----------| «----- Sel ee hse || soil fee aati fse Pool se)! so |pa> | Sei Se Ise 

Little, if any, convergent anteriorly -.-..-.. Bi icosaes Bo ilPast|lcta | ae Wiss =I +/+})+)/+)4+]--]--]-- 

Rather divergent anteriorly. .....-.--------.---- fe |e) || ae |) | |) 

Upper molars : | 

Of approximately equal size throughout.-.-..---) ------ J--|--|--}--]--]--]+] 4] 4) 4] 4]4+]4] 414+ 

Decreasing in size from before backward. ....--. ++ |+)+]+ [+) + 45) 
| 

SUBFAMILY MURIN A. 

The characters of this subfamily having already been given in sufficient 

detail for present purposes, we may at once proceed to consider its subdivision 

into the two tribes or series of genera; namely, Mures and Sigmodontes. This 

separation of the Old World (Aures) and New World (Sigmodontes) repre- 

sentatives of the subfamily seems to us warranted, and not alone upon geo- 

graphical grounds; for a decided difference in dentition is found, serving for 

their immediate identification. 

Mures.—Molars of upper jaw, with the tubercles in three series. Palate 

extending back of the molars. (Paleeogzean.) 

SremoponTEs.—Molars of upper jaw, with the tubercles in two series. 

Palate ending opposite last molars. (Neog:ean.) 

The Mures which occur in North America,—namely, four species 
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of the typical genus Mus,—not being indigenous to this country, and being, 

moreover, among the best-known of mammals, will not be treated in the 

present paper. 

Tribe SIGMODONTES. 

Under this head come all the Murine indigenous to America. Those 

of the northern division of the hemisphere may be grouped under four 

genera,—Neotoma, Sigmodon, Ochetodon, and Hesperomys; the latter with 

three subgenera. Full descriptions of these and of their respective species 

follow. 

Grnus. NEOTOMA, Say & Ord. 

Mus, sp., Say & Orb, 1818-23.—DesMaresT, 1822. 

Arvicola, sp., HARLAN, 1825. 

Lemmus, sp., FISCHER, 1829. 

Neotoma, SAY & Orn, Journ. Acad. Nat. Sci. Phila. iv, pt. ii, 1825, 346 (type, NV. floridana).—Aup. & Bact, 

- Quad. N. A. i, 1849, 31.—Bairp, M. N. A. 1857, 486.—Cours, Proc. Acad. Nat. Sci. Phila 

1875, 174. 

Myoxus, sp., RICHARDSON, Zool. Journ. iii, 1828, 517 (N. cinerea). 

Teonoma, J. E. Gray, Proc. Zodl. Soc. Lond. 18—, p. — CX. cinerea). 

Cuars.—Embracing sigmodont rats of the largest size; highly murine 

in general aspect; peculiar to North and Middle America. Snout pointed, 

mobile; whiskers very long (the longest ones reaching to or beyond the 

shoulders) ; eyes large and full (as in Dipodomys) ; ears very large, orbicular, 

nearly naked. Tail long, nearly equaling the body with or without the head, 

either scant-haired (nearly as naked and scaly as in Mus) or bushy (much as 

in Myozrus). Feet small, but broad for their length, with short toes; the fore 

with four perfect clawed digits, which in length run 3d; 4th, 2d, 5th; and a 

rudimentary thumb bearing an abortive nail; the hind with five perfect 

clawed digits, the middle three of which are subequal and longest ; the 5th is 

not much shorter, its claw reaching about to the base of the 4th claw, while the 

1st reaches about to the median node of the 2d. Palms naked, 5-tuberculate ; 

one tubercle postero-external, another postero-internal near base of pollex ; 

two at bases of 2d and 5th digits, respectively, and one at base of 3d and 4th 

digits together. Soles naked at least for their anterior two-thirds—the pos- 

terior third hairy in northern species, mostly naked in tropical forms; fur- 

nished with seven tubercles, thus: one near postero-external angle of foot, 

only evident in naked-soled species ;* a larger one a little farther in advance 

over which the skin is not particularly thickened. 
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large ones at bases of Ist, 2d, and 5th toes, respectively ; and one at con- 

joined bases of 3d and 4th toes; those at the bases of all the digits, except 

the hallux, being more or less confluent.* Pelage soft, lustrous, white 

below. 

To the foregoing characters, rather descriptive than simply definitive, 

_ and indicating little else than an overgrown Hesperomys, we may add the fol- 

lowing more diagnostic features, derived from the skull and teeth: 

Skull elongate, twice (at least) as long as wide, in spite of the divergent 

zygomata; these do not sink to the level of the palate, and turn toward the 

squamosal almost at an angle (¢f Hesperomys). Maxillar boundary of ante- 

orbital foramen developing no pointed process (¢f Sigmodon). Palate ending 

as a simple emarginate or concave shelf, opposite the interspace between last 

and penultimate molars; the palato-maxillary suture opposite the interspace 

between first and middle molars (cf any other sigmodont genus). Incisive 

foramina very short. Foramen magnum broader than high. Auditory bulla 

rather small; their axes very oblique to the axis of the skull. Nasal bones 

not reaching as far back as nasal branches of intermaxillaries, which gain the 

interorbital region. No definite bead on upper margin of orbits. Inter- 

parietal bone subquadrate, but with a large, well-defined spur on each side. 

Posterior aspect of skull truncate ; 7. e., the occipital plane is about perpendic- 

ular, meeting the flattened superior surface of the skull nearly at right angles 

(in all other genera, the coronal rounds more or less gently into the occipital 

surface). Under jaw with long, acute, coronoid process, overtopping condyle ; 

root of the under incisor causing a moderate protuberance on the outside 

of the jaw, rather at the root of the condyle itself than at the notch between 

condyle and coronoid. Teeth of the ordinary sigmodont pattern; nearest to 

Hesperomys proper, and, as in that genus, decreasing regularly in size from first 

to last—in the upper jaw at any rate; in the lower, the last tooth conspicuously 

smaller than either of the other two. All the upper teeth with usually two 

external and one internal reéntrant loops of enamel (but the first often with 

a supplementary internal loop, and the last often with only one external loop). 

First and second under molars each with two internal and two external reén- 

trant loops; last under molar with one of each. In unworn teeth, all the 

reéntrances open, the saliencies correspondingly sharp and divaricating, thus 

simulating the prismatic structure of Arvicoline ; in old teeth, however, these 

“The tubercles at bases of all the exterior fingers and toes show a tendency to develop little 

accessory tubercles upon their outer faces. 
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appearances are obscure or lost. Upper molars mostly 3-rooted; under with 
only two roots apiece. 

In amplification of the characters of this genus, we continue: 

Neotoma shows us the largest murine skull of North America, and many 

strong generic characters. The zygomatic width is relatively greater than in 

other forms, amounting to half the length of the skull, mainly in consequence 

of the outward obliquity of the zygomata, which diverge from each other as 

they pass backward, instead of lying nearly parallel. The same length 

of skull, with parallel zygomata, would much exceed twice the zygomatic 

width. They also do not dip so low down as in most other genera, not descend- 

ing to the level of the palate; and the union of the jugals with the squamosal 

spurs is abrupt, almost angular. In general contour, there is an observable 

difference in the two sections of the genus—that with scant-haired tail and 

the bushy-tailed species; the latter having the rostral portion of the skull 

more lengthened and the interorbital constriction greater. In NW. floridana 

the interorbital width is about one-seventh of the total length, and rather 

exceeds the rostral diameter, though this is swollen. The nasals are much 

widened anteriorly, where they end with crescentic outline; behind, they 

stop opposite the anterior roots of the zygomata, and always (we believe) in 

advance of the nasal branches of the intermaxillaries, which reach into the 

interorbital constriction. In most other genera, there is no special difference 

between the length of the nasals and the intermaxillary behind, or else the 

difference is fluctuating. At the extreme antero-superior corner of the 

orbit, the maxillary, just where it unites with the frontal, throws up a tubercle 

for muscular attachment stronger than we have noticed in other genera. The 

thin plate of the superior maxillary that forms the outer wall of the anteor- 

bital foramen has a gently-rounded anterior border, with its convexity looking 

forward, instead of running into a sharp point as in S¢gmodon, where the 

same edge is deeply concave by reason of this pointed process; and likewise, 

when looked down upon from above, the foramen-appears as merely an emar- 

gination instead of a nearly-closed oval. The edge of the orbit is sharp 

above, but not beaded. The interparietal is moderate and subquadrate, with 

a spur; the paroccipital processes are strong;. the tympanic bullse medium ; 

the pterygoids large, hamulate, and fenestrate. The foramen magnum is 

remarkable for its depressed elliptical shape, being usually much wider than 

high; the condyles are far apart at the ends of the major axis. The palate 

ends behind as a simple shelf with concave border opposite the last molars 
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or space between these and the penultimate pair. The incisive foramina are 

of nearly usual size and shape; they do not quite reach to the molars. The 

under jaw is noticeable for the great size of the coronoid process, which over- 

tops the condyle. The descending process is large, subquadrate, and flattish, 

with the under edge thickened and curled inward. 

With a general resemblance to that of Sigmodon, the molar dentition 

of Neotoma exhibits a mentionable tendency to recede from the ordinary sig- 

modont style, and approach the arvicoline, in the somewhat prismatic nature 

of the extra-alveolar part of the teeth. The teeth, however, are firmly rooted, 

and the arvicoline bent is after all little more than a superficial resembiance. 

The upper teeth are 3-rooted, as usual in the tribe, each with two exterior 

and one interior fang; but the anterior two of these are often or usually 

(except in the first tooth) more or less fused together. The under ones have 

only two prongs, sertatim. The tuberculation of the molar crowns is an open 

question: we have never seen any teeth not worn flat, and cannot, therefore, 

speak of the character of the tubercles, if such exist after the teeth are 

extruded from the gums; and, at any rate, this fact indicates a tooth that 

grows much more rapidly than in Mus, Hesperomys, or Ochetodon. It is much 

the same with Sigmodon as with Neotoma. The teeth, as in Hesperomys, &c., 

decrease in size from first to last, in both jaws, though in this case there is 

less difference ; for the posterior upper one is at least two-thirds as large as 

the anterior one, and is but little less plicated. In the upper series, the 

decrease is regular from first to last; in the lower, the middle tooth is as 

large as the front one, but the back one suddenly diminishes in size nearly 

one-half. 

Average adult examples show a state of the teeth as follows: All the 

upper ones are trilobate externally, bilobate internally ; that is to say, there are, 

upon the outer side, two deep, open indentations, where the enamel-sheet loops 

into the tooth, and, consequently, three rounded saliencies or lobes, as just men- 

tioned; while on the inside there is one such indentation, or loop, opposite the 

middle of the tooth, producing two such rounded saliencies. On the front 

upper molar, however, the antero-interior lobe is slightly indented, making 

three lobes in all, as on the outside. The interior reéntrant loops of enamel are 

wide open and shallow, not reaching half-way across the face of the tooth ; 

the exterior loops, on the contrary, are very deep, reaching nearly or quite 

across the tooth. At the outsct, these exterior loops are wide open, like the 

interior ones; but they soon shut, the two folds of enamel being mutually 
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appressed, and thus, as one double enamel fold, they penetrate the tooth. 

The apex of the antero-exterior loop in each upper tooth abuts against the 

apex of the single interior loop; the apex of the other exterior loop abuts 

against the surrounding wall of enamel of the opposite side; and thus the 

crown is divided into three distinct dentine islands. But, in other cases, these 

recntrant promontories of enamel do not reach either the internal loop or the 

inner wall; then we have a straggling dentine area on the face of the tooth 

partially cut up into three. The faces of the crowns differ in sculpture to a 

considerable degree with age, as in other genera; but, owing to the more pris- 

matic form of the teeth, this variability is not so great as in Hesperomys 

or Mus, and the pattern above described will be found essentially preserved 

in most cases, except in the extremes of youth and old age. In very worn 

teeth the reéntrant folds are all ground out, leaving a single irregular dentine 

area surrounded by a crenulate enamel wall, as in Sigmodon, &e.; at ove 

period, there are enamel islands left in this area. The back molars wear down 

from the condition above described to a simple figure-of-8, or hour-glass 

shape. The under molars differ from the upper in being more complicated, 

but also vary among themselves to a greater degree still. In the upper, 

moreover, the lateral protuberances are essentially alternate (there being two 

outside and only one inside); while in the lower, there being the same num- 

ber-of indentations on both sides, these are opposite. The front and middle 

lower molars are extremely similar to each other, both having two reéntrant 

loops and three rounded saliencies (all mutually opposite), so that their crowns 

make a figure-of-8, with an extra loop. The chief difference between them 

is that the anterior lobe of the front one is enlarged a little, and shows a 

shallow indentation. The apices of the lateral reéutrant loops abut each 

against its fellow, by which means the crown is divided into three dentine 

spaces, one behind the other; often, however, the ends of the loops do not 

touch, so that passage-way is left from one dentine space into the others. 

The hinder tooth may be best described as a two-thirds of either of the 

others: 7. ¢., it is a figure-of-8 without the extra loop above mentioned; it has 

one reéntrant fold of enamel on each side, opposite the middle. These folds 

may meet or not in the center of the tooth; and, in very old teeth, the grind- 

ing-away of the folds leaves simply a somewhat irregular subcircular crown. 

One specimen shows an instructive condition of this last under molar. 

The exterior reéntrant loop is becoming detached from the side-wall of enamel, 
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and about to appear as an island of enamel in the dentine area. This is 

exactly what occurs in Hesperomys, &c. 

Upon attentive consideration of the subject, we conclude that there is 

really no essential difference in the molar structure of our several genera ; 

that Neotoma and Sigmodon merely wear off their teeth faster than Hes- 

peromys does; that the pattern just described for Neotoma is indicative of early 

maturity; that with age the reéntrant folds of enamel are ground off from 

their connection with the general enveloping sheet, and appear as islands of 

enamel in the general dentine area; and that, finally, these islands are rubbed 

out, when we have, as a condition of senility, a continuous, depressed dentine 

surface bounded by a raised, indented wall of enamel. 

We tabulate together a part of our skulls of the several species, both 

real and nominal. The difference in the length of muzzle of the bushy- 

tailed species is evident from the figures. 

TasLe I.—Measurements of eighteen skulls of various species of NEOTOMA 

Be ce | Seen ee oa theives 
No.* Locality. = = 5 Stilley I [les ae Remarks. 

@ | @ /wFris Fk) Palace 
Bee a dsl lue tees 

3442 | South Atlantic States...) 2.10 | 0.72 | 1.08 | 0.27 | 0.77 | 1.40 | floridana; perfectly adult. 

3443 |.-..-- GW ecccrc caeasossene 2050110570) et 105) | OL 2a ON ida) haan ee eae do 

2056 | Saint Simon’s, Ga...-----| 2.00 | 0.68 | 1.02 | 0.25 | 0.75 | 1.30 | floridana ; mature. 

22010 see Gh s< Goon cococ ote see TIEN || WE GES fee She 08255) 02705 |(A25s sae. do 

1682 | Southern States....-.-..- 180) cee celle 0.22 | 0.68 | 1.20 | floridana ; youngish. 

2466 | Georgia ..--.. -.-.--..-.- 1.98 | 0.61 | 0.98 | 0.24 | 0.76 | 1.25 | floridana; nearly adult. 

ZAG I aera Gs ason ce cbanoaaese 1.68 | 0.62 | 0.84 | 0.21 | 0.61 | 1.10 | floridana; quite young. 

PGT | SOHO Di gcsods coessonsesco 1,80 | 0.62 | 0.97 | 0.22 | 0.65 | 1.22 | “ mexicana”; mature. 

3597 | Fort Tejon, Cal ..-2--.--- 1955} OFGS | T02O523) 0768123) oase do 

3098 |------ GW) soncce wocoo oases 1,87 | 0.65 | 0.94 | 0.23 | 0.72 | 1.18 |-----. do 

Bee) dececs GO). csdocsobocoda seed 1845) OF625) 05950326) Onze plee meer do 

BOUGN|seeeee Oyeee cis art sec ce eisee Se ceee | neers OND2 HO! 227 FONTON ten ken Peers do 

SoHE | Seeeee On esse ca-csesese 1592: |) 02165: || 0595 0825: 0275)|| 1420)|/222 = do 

3602 |.----- GbisseSase chsEeecser | 1.90 | 0.68 | 0.95 | 0.21 | 0.70 | 1.20 ]..---. do 

2040 | Santa Clara, Cal.-.-..... {251101 Sees 1.12 | 0.25 | 0.77 | 1.40 | fuscipes ; adult. 

1676 | Charco Escondido, Mex.--.|--....|......]..--..|.-----|-----. 1.20 | ‘‘micropus”; adult. 

6383 | Washington Territory....| 2.10 |...... 1,07 | 0.20 | 0.86 | 1.42 |. “occidentalis”; adult. 

4262 | Deer Creek, ‘‘Neb”....... I 23055 |\ee sees 1.05 | 0.25 | 0.82 | 1.45 | cinerea; adult. 

*Of the specimen, in the register of the National Museum, Smithsonian Institution, and on its 
label. The same with regard to the numbers in the first column of each table throughout the present 
monograph. 

tTaken by laying the skull on a flat surface, and measuring perpendicularly from the surface to 
the highest point of the parietals. The same mode of measurement in subsequent tables. 

{ From the tip of the incisors to the back of the condyle. The same, in following tables. 

N. B.—Measurements, throughout this article, are in decimals of the English inch. 



MURIDAi— SIGMODONTES—NEOTOMA. 13 

We tabulate none of the very young skulls before us, as these would 

vitiate the results, especially as regards the lengthened muzzle of the bushy- 

tailed species; the young of that animal not having the snout noticeably 

different from that of the rest. The difference in length of snout between 

cinerea and floridana does not.seem to be much from the figures; but a tenth 

of an inch on the end of a rat’s nose is something; and, viewing the naked 

skulls, the rostral part in cinerea is seen to be slenderer, as well as longer, 

than it is in floridana; the interorbital space is more constricted and more 

deeply indented. -Aside from this, the skulls show nothing diagnostic among 

the several real or supposed species. Adult ones average about two inches 

long (1.84 to 2.10) by an inch broad (0.84 to 1.12) across the zygomata, and 

barely over two-thirds of an inch in height (taken as described—see under 

Tab. 1, p. 12). The extreme length of the under jaw is about an inch anda 

fourth on an average, but runs from 1.10 to 1.45; a part of this difference 

being due to the fluctuating length of the under incisor. This generally 

protrudes one-half of an inch, or a little more; the upper incisors protrude 

about one-third of an inch. The molar series is from three- to nearly four- 

tenths of an inch long; thereis nothing diagnostic in its length. 

In connection with the rostral elongation of the skull of NV. cinerea, we 

should note another slight peculiarity—not, however, diagnostic of species, 

much less of sections of the genus. In all the western skulls examined, includ- 

ing even those of NV. floridana, there is a tendency to a narrowing of the con- 

duit of the posterior nares by more or less filling in of bone from the alveolar 

border. Thus, in ordinary South Atlantic floridana, the whole palate is defi- 

cient behind the point indicated in the generic diagnosis—nothing bounds 

the space on either side but the alveolus itself. In the other extreme, there is 

quite a little shelf on either hand, noticeably narrowing the aperture. But 

the feature is extremely variable, and cannot be relied upon for even specific 

diagnosis. 

We know ¢hree good North American species of this genus: first, there 

is the ordinary N. floridana, really inhabiting most of the United States, 

except New England, though decidedly southerly, and ranging thence into 

Mexico; secondly, the NM. fuscipes, which appears to be perfectly distinct, 

and is a highly interesting animal, opening the way, through several of its 

features, into the tropical aspect of the genus, such as is exhibited by the 

N. ferruginea of Tomes, from Guatemala, and furnishing an analogy to the 
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long black-tailed, partly dusky-footed, style of Hesperomys witnessed in such 

a species as Nyctemys sumichrasti ; thirdly, the still more peculiar JV. cinerea 

of British America and various western Territories—an animal that, although 

a true Neotoma, shows us the densely hairy, almost bushy tail of AZyorus—a 

condition, in fact, that would almost equal a squirrel’s, were the tail perfectly 

distichous instead of rather terete. It has, indeed, been made the type of a 

different genus, Teonoma, but this, like many of Dr. J. E. Gray’s genera, need 

not be adopted. We tabulate the three species, together with the Guate- 

malan one. 
Analysis of species of NEOTOMA. 

1. Tarn sCANT-HAIRED (nearly as in Mus), bicolor, grayish and 

whitish, in length at most barely equaling the body without 

the head. Feet entirely white. Adults with the general 

body-colors of the Norway rat, but more fulvous on the 

sides ; white below; young, gray or slate. Upward of 9 

inches long; tail upward of 6; hind foot upward of 1.50. 

wikulltaveraging*2“inches't!2% . Veen 2 ee ee FLORIDANA. 

2. TAIL SCANT-HAIRED, as before, unicolor, blackish, nearly as long 

as head and body (up to 84 inches). Feet partly dusky. 

General body-colors as before, if anything darker. Aver- 

aging Targer than ‘the last?) 25 0. au Se ee FUSCIPES. 

3. TAIL SCANT-HAIRED, as before, unicolor, blackish, nearly as 

long as head and body. Feet partly dusky. General body- 

colors of adults rich warm rusty-red, hardly darker on the 

back ; under parts snowy, with distinct line of demarkation. 

Small; upward of 7 inches; tail nearly as much; hind 
foot under t50= skullabour dg oue sae) see eee eran ‘FERRUGINEA. 

4. Tatu DENSELY watry (as in Myorus), bicolor, brown or gray, 
and white. Size of floridana, or even larger; body-colors 

of floridana, but varying between dark plumbeous and pale 
Juteous, ) 28. ite ul aig eae ee CINEREA. 

NEOTOMA FLORIDANA, Say & Ord. 

Wood Rat. 

Mus floridanus, ORD, Bull. Soc. Philom, Phila. 1818, 181—Drsmarest, Mamm. ii, 1822, 307.—Say, Long’s 
Exped. R. Mts. i, 1823, 54, 

Arvicola floridanus, HaRLan, Fn. Amer. 1825, 141; Med. and Phys. Res. 1835, 53, pl. x, f. 1, 2, 3, 4. 
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Neotoma floridana, Say & Orv, Journ. Acad. Nat. Sci. Phila. iv, 1825, 352, pl. x, f. 1, 2,3, 4; Zodl. Journ. 

li, 1825, 294, pl. x, f. 1, 2, 3, 43 Isis, 1827, xx, 1035—Grirritu, Anim. Kingd. iii, 1827, 160, 

pl. ——Aup. & Bacu., Q. N. A. i, 1849, 32, pl. iv—Grorrroy, Zod]. Voy. Venus, 1855, 154, 

pl. xiii—Krnnicort, Agric. Rep. U. S. Patent Office for 1856 (1857), (no text), pl. xiv.— 

Barrp, M. N. A. 1857, 487.—Maximiian, Arch. Naturg. xviii, 1862, p. —; Verz. N.-Am. 

Siug. 1862, 165.—ALLEeNn, Bull. Mus. Comp. Zodl. ii, 1571, 182.—Cours, Proc. Acad. Nat. Sci. 
Phila. 1874, 175. 

Lemmus floridanus, FISCHER, Synopsis, 1829, 299. : 

Neotoma mexicana, Bard, Proc. Acad. Nat. Sci. Phila. 1855, vii, 333; M. N. A. 1857, 490; U.S. & Mex. Bound. 

Surv. ii, pf. ii, 1859, Mamun. p. 44, pl. 24, f. 1, a to g (skull).—Covgs, Am. Nat. i, 1867, 399. 

Neotoma micropus, Barrp, Proc. Acad. Nat. Sci. Phila. vii, 1855, 383; M. N. A. 1857, 492; U.S. & Mex. 
Bound. Surv. ii, pt. ii, 1859, Mamm. p. 44. 

Hasrrat.—Southern United States and Northern Mexico. North, some- 

times, to Maryland (Audubon), New York (Bell), and Massachusetts (Gibbs). 

Dakota. Illviois. Kansas. Arkansas. Very abundant in the South Atlantic 

and Gulf States, New Mexico, Arizona, and parts of California. 

Dracnosis.—W. (adultus ) luteo-brunnea, dorso obscuriore, lateribus fulves- 

centibus, infra alba, pedibus niveis, cauda bicolore; (juv.) supra schistaceo-grisea, 

infra candida. Long. tot. 6—-9-poll., caude 4-G-poll., cranii bipoll, pedis 

sesquipoll. 

The adult animal is colored above very nearly like the Norway rat, but 

is brighter, and still more so on the sides. The difference is parallel with that 

between Ochetodon humilis and Mus musculus. hus, Ochetodon is precisely 

the color of a house-mouse, except that the sides have a fulvous or pale duli 

pinkish-brown wash; and in this Neotoma, while the back is finely lined with 

brownish-gray and blackish, as in the Mus decumanus, the sides are quite 

tawny or fawn-color, especially near the line of demarkation between this 

color and the white of the under parts. The color of the upper parts runs 

down on the legs, but stops abruptly at the wrists and ankles, leaving the 

back of the hands and feet snowy white; this is invariable in all the speci- 

mens examined. The under parts are white; on the throat, breast, and low- 

est belly, this color is pure, the fur being white to the very roots; but across 

the middle belly, and on the insides of the limbs, and along the sides of the 

body generally, the appearance is only whitish, because the ashy bases of the 

hairs show through. On the head, the color of the upper part is rather darker 

or grayer than elsewhere, and the extreme snout is of this shade; but the 

whole upper lip is broadly white, like the under. The whiskers, which reach 

to or beyond the shoulders, are part black, part white. The ears, which are 

dusky in the dried state, perhaps showing somewhat of flesh-color in life, are 

nearly naked on both sides, and especially inside; but close inspection shows 
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a scanty pilosity, especially outside; they are very large and nearly orbicular, 

with moderate antitragus. On the tail, the long body-hairs run out a little 

ways beyond what seems to be its true root, and oecasion some discrepancy 

of measurement with different persons. This member is rarely, if ever, 

quite so decidedly naked and scaly-annular as in Mus, though often closely 

approaching this condition. ‘The most naked and scaly and least bicolor tails 

are generally shown by the original floridana from the South Atlantic States ; 

while western specimens, even those from deserts, as the Camp Grant ones 

below tabulated, have more hairy tails, and the hairiness reaches a maximum 

in some Kansas examples. Here, not far from the habitat of the bushy-tailed 

species, we find tails, of which the hairs are a fourth or even a third of an 

inch long, completely concealing the annuli, forming a slight terminal pencil, 

and, in fact, not distinguishable at first glance from some of the scantiest- 

haired (early-spring) specimens of cinerea. In these examples of floridana, 

the tail is sharply and perfectly bicolor—slaty-gray above, pure white below ; 

and, in general, the upper surface of the tail tends to a gray, darker than the 

back. The soles are closely pilous as far as the posterior tubercle, and a slight 

fringe continues all along their sides. The disposition of the tubercles 

has already been given; in this species, the posterior one, that shows in 

naked-heeled species like ferrwginea, is not apparent. These tubercles, and 

generally most of the sole, are blackish; the toes, and the whole palms, 

flesh-colored. 

The changes of pelage, with age, are precisely as in Hesperomys leucopus, 

and most other species of that genus. The young animal is slaty-gray above 

and slaty-white below, almost black along the middle of the back, a little 

more brownish on the sides. This color insensibly gives way to the normal 

hues of the adults; there are no definite intermediate stages. - In the very 

youngest animals, the hands and feet are snowy-white, as on the old; a fact 

particularly to be noted in connection with the study of WV. fuscipes. 

In specimens from the same locality, there is not very much individual 

variation in color, it would seem, aside from the conditions of immaturity. 

As a rule, the southern-coast specimens are the darkest and most rat-colored, 

with most indistinctly bicolor tails, lacking the brighter ftlvous hue that marks 

those from the dryer regions of Kansas and Arkansas. As noted elsewhere, 

all the prairie Murines and Arvicolines, if not, indeed, all the prairie mammals, 

show the same thing. The pallor reaches its maximum in the specimens from 
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the deserts of Arizona and New Mexico. Here the characters tally precisely 
‘ with those of Hesperomys “sonoriensis” or “gambeli”; indeed, they only fall 

short. of the extreme seen in Hesperomys var. eremicus. ‘The general hue, 

instead of a rat-brown mixed with blackish, is a dull pinkish fulvous or fawn, 

especially on the sides, intermixed on the back with a few black hairs. The 

heels are somewhat less hairy, and the ears a trifle larger, more ‘foliaceous” 

and nude. At the same time, curiously enough, the tail, instead of being 

extremely naked, as was to have been anticipated, is even hairier than in 

Georgia examples, and approaches the Kansas maximum in this respect. The 

young animals from the same region are paler gray than usual, corresponding 

to some samples of S/gmodon “berlandieri”; and some show a slight silvery 

margin of the ears, as usual in desert Hesperomys ‘“sonoriensis”. It is hardly 

necessary to add that this extreme, witnessed only in animals from the Colorado 

and Gila deserts, is mixed and obscured in every degree in the animals living 

in neighboring wooded and watered regions, and is directly connected with the 

Georgian extreme by Texan, Coloradan, Arkansan, and Kansan examples. 

The supposed Neotoma ‘ mexicana” rests upon these points of coloration; 

for, as we learn from the table given below, nothing in the way of measure- 

ments ascribed to it is distinctive. The species was originally based upon 

a few specimens, all in very poor condition, some of them indicating the 

extreme stage above described. Had Professor Baird possessed at that time 

the intermediate series we now command, it is doubtful whether he would 

have differed from Geoffroy as to their specific identity with floridana; a 

matter of which, in our mind, there is no question. 

The case of Neotoma “micropus” presents some difficulty, owing to lack 

of material; we have nothing additional to Professor Baird’s two* types. One 

of these, No. 561, is so young, that the molars are not cut at all! the skull 

measuring only 1.08, or about /a/f the normal adult average. We will, there- 

fore, confine our attention to the other specimen, No. 554. This has the 

appearance of being mature, or nearly so, except that it is, as stated, in a 

grayish-slate state of pelage. In the first place, we may dismiss the impres- 

sion that would be gained from the name ‘‘micropus”; the feet being exactly 

as long as in samples of ordinary floridana or “mexicana”, and quite as large. 

Of the many cranial characters adduced, we fail, with the skull in our hands, 

*Nos. 554, 561, published in M. N. A.—Besides these, we find in alcohol, from Santa Rosalia (Couch), 

two others, Nos. 2699, 2700, labeled “micropus”. They are, however, mere sucklings (about three inches 

long), and afford no characters at all. 
9 4M 
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to appreciate the exclusive pertinence of any of them, in comparison with 

our large series, except one—the palatal notch is narrower than in Georgian 

floridana. But, as already stated, this tendency to narrowness of the palatal 

notch is a feature, more or less strongly expressed, of all western Neotomas 

(even cinerea shows it), and, consequently, it loses diagnostic value in this 

case. The disproportion of tail to trunk seems unusually great (4.25 to 9.10); 

but the tail has been broken and mended, and the skin is greatly distorted— 

a full inch, if not two inches, or more, overstretched. 'The chief character 

of ‘“micropus” rests upon the assumption that the gray pelage No. 554 

shows is permanent. Although this presumption is colored by Dr. Berlan- 

dier’s testimony, that naturalist is as liable to be mistaken as another one ; 

and we are satisfied that Neotoma “ micropus” is not a valid species. 

TABLE II.—Measurements of sixty specimens of NEOTOMA FLORIDANA from the United States and Mexico. 
* 

Nose to— 

& Locality. Collector. ‘s 2 Remarks. 
=| : & - 3 
E Boil ca | Bt oak eae eerie ea 
A ica & ° A i a R 

373))|| Rockland County; Ni We-|) d.G. Bellin se coos ss| somes omen [en eae 8.00 | 5.50 | 1.55 | 0.80 | Dry. 

€2 | South Carolina ......... Jed paudubonsssas|ssesea eee | eae 6.85 | 4.£0 | 1.45 | 0.80 | Dry. 

QB2e Georpig. ccs ans emer emo == petit) sbaccaaeSsNeallsasece|cocace| Sexson 6.37 | 4.00 | 1.33 | 0.75 | Dry. 

16268 |= se cOOl. esa scce cm eceee SaiWeiwWalsonces ooe| poses |poeses|-emane 7.25 | 6.30 | 1.40 | 0.90 | Dry; tail stretched. 

1627 (lee sasscehessodcabas 6.75 | 4.30 | 1.33 | 0.75 | Dry; young. 

1628 |....do 6.00 | 3.33 | 1.20 | 0.75 | Dry; young. 

26968 Senne. saan soe so ceee cet ae ceceus eee a oe |\0985)| 1. G60] 27 000i /poee cee 3. 2 | 1.42 |-.---- Alcoholic. 

Ratt Samet WE ease sceeE este Herel RACE ace eee e ean Ieee We mee pes steee |e pine Dato |) 4.480) 0-- eee Alcoholic. 

Gis | PEROT Sanwa sesso $4 eecsecl Ssaasecl noson|| oss55 6.40 } 1.38 |...... Alcoholic. 

2678 | Mississippi ...-......... 2 oy Wa CAN ELE feel Ee anal aosece| pose el| conase| poses: d5A0))| Same Alcoholic. 

4876 | Fort Randall =---| iV. Hayden -.--- 1.10 | 2.20} 240) 7.50 |...-.. 1.60 | 1.00 | Dry. 

449 | Arkansas.... =a PASAWeatVilip plG;=)|scesa| tases acer 6.00 | 4.12 | 1.35 | 0.70 | Mounted. 

2951 | Kansas -..- .| W. A. Hammond...) 1.00 | 2.00 |.-..--. 9.00 | 5.00 | 1.45 | 0.80 | Dry. 

90S) |= == OO weve ns fame seleneoes| san OO cis sccnceecees| aca se | soceme| eoeees| imeeeeel | eae G20) | Bena Dry; very young. 

Pes cee CO GSCODRSSRSCREE EE aCe Seeet (ERE a aeecaaes lessnel Hesse Boceaelliceaoecl besos PUM hese Dry. 

8137 |....do 8.00 | 6.00 | 1.40 | 0.77 | Dry. 

8138 |....do 8.00 | 5.00 | 1.37 |..---. Dry. 

8534 |..-.do 8.25 | 4.75 | 1.40 | 0.76 | Dry. 

9609 | Colorado Territory 6.25 | 4.00} 1.20 |.-.... Dry; young. 

S493) POXAS!-osceaeea ces ees e| Ue OpOcesocat cares |pomace|beeoes |paeees eee | eaetes | pees aoe Alcoholic; young. 

3715 | New Mexico. sooo] WeilWer ANGersone.| esses |seeee|seeees 7.50'| 4.50)} 1.18 ]...--. Dry ; gray. 

1730 GO <=- a| Js POPOs.c-c-ccacss|vacc==|scares|soce es] So 40 [eases 1.33 | 0.70 | Dry. 

1731 |..-.do .--... =-QO i Sseccae sess ss| Use coe |Seeeoa| sexe oa| | mOnOOU|Eseees TESS} eee Dry. 

ATSa lean OOvexse sane aaos neces ses EOOlreccu eaten . 4.90 | 1.40 |....-- Dry; much stretched. 

1606 | California........-. .... Jk. Hammond es|cccsae|eeces|eaneee 7.00 | 5.08 | 1.18 | 1.05 | Dry. 

4328))|5==-do\--<----1- see | AL SCHOth econ. |seoeee | pees) eae 10.50 | 6.50 | 1.33 | 1.00 | Dry; much stretched. 

1S? Pee) sssaeces .---do 6.50 | 1.30 | 0.95 | Dry. 

A ei CYS Sec, J. Xautus.. 6.50 | 1.30 |.. --. Dry. J 

S600 | tans UO)eesates sacs oscce --do . 6.00 | 1.32 |...--. Dry. 

S004 0 eee CO eeeeawanaeeeee nd os sse- MO) 5 sca secace| pace eeawce|eeee se 6.75 | 4.90 | 1.20 |.--... Dry. 

8434 | Arizona... =+| EH Cones:-ces 2 ==3|| =a=se|Seaeoe |b oenee 7.50 | 4.75 | 1.30 | 0.80 | Dry. 

11151 Ol -= W. Bischoff. = = .22<,.|-see5s|s5-c04| nese 4| eae | ceseea| saranel lees Dry. 
1 
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TABLE II.—Measurements of sixty specimens of NEOTOMA FLORIDANA—Continued. 

NEOTOMA FUSCIPES, Cooper 

Dusky-footed Wood Rat. 

Neotoma fuscipes, Cooper, MSS.—Bairp, M. N. A. 1857, 495.—Covxs, Proc. Acad. Nat. Sci. Phila. 

1874, 175. 

Dracnosis.—JWV. caudé unicolore, nigricante, elongata, truncum sine capite 

@quante sive exceedente, pedibus supra partim fuscis, auriculis plantisque feré 

nudis; nigro-badia, infra albida. Long. tot. 9.50 poll., caudé 8.50, pedis 1.60. 

Hasirat.—California. 

This remarkable rat is much unlike any other of the genus we know of. 

With a general agreement in form with other species of the scanty-haired 

tailed group, there are striking differences, the first of which that we shall 

Nose to— 

_ 43 
8 Locality. Collector. = g Remarks. 

A a ) S a |e] A 

8868 1,90 | 7.25 | 4.75 | 1.25 | 0.90 | Dry. 

ee ae S600) & Ae ar essa oa sestor ask Up epeses- cen lccsood) Racsse|eeaoos 6.25 | 4.75 | 1.25 | 0.90} Dry. * 

88600 | os COl pace a-sence neice ease chock ens cas ac |e OU 1 80r so 3: 7.50 | 5.50 | 1.35 | 0.85 | Dry. 

8861 1.85 | 7.00 | 4.75 | 1.15 | 0.95 | Dry. 

| eco pnee coc ems e eee aserd (hyoance sooo lecccnel Baecon poeecs 7.50 | 5.75 | 1.30 | 1.00 | Dry. 

BHGS) | On teeters eat ae| sets sO0uciclecicacioce sen | tes ees|tmcacia| nomiac= 6.75 | 5.00 | 1.20 | 0.95 | Dry. 

COTTE BAC Oiore cabsoepeeerecocd noccl WY ao eacenseeea Socced) bcecco] hesece 7.25 | 4.90 | 1.20 | 0.90 | Dry. 

ee Peg ee epee Ceo | Geer (IRR ES Oee renal HBeOOR| poscon| Karis 7.40 | 5.00 | 1.20 | 0.95 | Dry. 

Le AISRA AC) BBpeeecoare SaacHel beeiC iY pResasobcere a escode lcoacal bosese 8.00 | 5.75 | 1.30 | 1.00 | Dry. 

CT REGO aa cA RA SCE aa eee! Nia BRC SE easee Asoc hecocel aac pec 6.25 | 4.00 | 1.25 | 0.95 | Dry. 

UU) Sar Gl) hen eenR Seer nesece EASeG (i Ae etna S see) Based Hesiod) bSckod| tetera Pecaae| Kes becca Dry; young. 

He eee ceases eHeRO sca eeee RankG Oa eesno cence hsocea Betote B5o-o4 | easece] Sooo besase ecco Dry; young. 

8905 2.00} 7.50 | 6.00 | 1.25) 1.10 | Alcoholic. 

EDD lececli Wis gacr SE CCSB CEE E Ed Heoel UR RSSR CRASS od ECOsee| sesccd basoac 5.00 | 3.75: || 1.157). --.-. Alcoholic; not grown. 

9989 |; (| Nos. 9989-94 alco- 

to { Be Oe eee eee eae ha | S| ee ES ee |e | eee |e es | holio; veryggme =: 
anni J Nos. 9995-6 are alco- 

| holic; embryos. 
1339 i 

to Colorado River, Ariz...| W.H. Emory .....|..-.--|-.---- Boned eceote| bsosed|lbacoss|las6soc Alcoholic; very young. 

1343 J 

1328 Seon Miceassesaceded Beceee| Hea see heros, =| 10.50 | 6.75 | 1.33 | 1.00 | Dry. 

1329 So 2h ctnssosaanoce 9.00 | 6.60 | 1.30 | 0.95 | Dry. 

1033 Reed sasaccbacossd Hace FReass|sosel! Coone|eece ea] al hoses Mounted. 

565 T. H. Webb. o- 5 5.00 }------ UA ese Dry. 

289 Js Potts. sesi2~s=2 %,50))| sone 1,18 | 0.84 | Dry. Jybt 4) “ue eos 
554 IDSNG CouGhbeasesa|tesess|sae= ae |=aacee 9.00 | 4.25 | 1.40 | 0.90 | Dry. » Types of “mi 

561 3 Dry. } cropus’’, BD. 

2699 Alcoholic; very young. 

2700 Alcoholic; very young. 
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notice is the length of tail. In NV. floridana, the tail only exceptionally equals 

the trunk without the head; in WV. fuscipes, the tail is only exceptionally so 

short as this, ranging usually from a little more than length of the trunk to 

the full length of the trunk and head together. Besides its length, the tail in 

the dried specimens shows the peculiarity remarked by Professor Baird, being 

compressed for its terminal third, somewhat as in the muskrat. At first, we 

thought this was a taxidermal or other accident, but all the specimens show 

the same thing; so that, whether or not the tail be compressed in life, it, at 

any rate, dries in that shape. Nothing of the sort oceurs in NV. floridana. 

The pilosity of the tail is about the same in the two species. The ears 

of fuscipes are larger than those of floridana, although the general size of the 

two animals is nearly the same. The soles of fuscipes are nearly naked 

throughout, but not perfectly so; a scant hairiness occupying the posterior 

third of the sole, which is densely furry in floridana. The general pelage 

of fuscipes is coarser and harsher than it is in floridana, although the differ- 

ence is not very noticeable; not more so than that between prairie and forest 

examples of JV. cinerea. In other respects, of size, form, and pelage, we note 

no essential characters. 

In color, however, there are likewise marked features, the most promi- 

nent of which is the nearly uniform blackishness of the tail, and the next 

most so is the duskiness of the hind feet. This peculiarity is uniform and 

very conspicuous in all the specimens examined. he surface of the meta- 

tarsus is dark-brown, like the outside of the leg; the toes being abruptly 

white. This coloration and that of the tail are especially interesting in the 

geographical connection mentioned below. In general color, the animal is 

of a darker and warmer shade than ordinary floridana, and many times deeper 

than the pale desert-breed of the latter from neighboring regions: The main 

color is a strong reddish-brown, overpowered with blackish on the back, but 

very bright on the sides. The under parts are white, as usual; the hairs on 

the middle line white to the very roots, but those along the sides of the belly 
ashy at root. On the fore leg, the dark color runs to the wrist and then stops 
abruptly ; on the hind, as stated, it reaches the roots of the toes. 

We have not specimens enough to show the full range of variation in 
size and proportions; but these, no doubt, are perfectly parallel with those 
of floridana ; and, similarly, we cannot give the entire variation in color. We 
should judge, from the restricted area that this species occupies, that its colors 
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would only vary as much as, say, those of South Atlantic coast floridana do. 
We have no very young animals before us; but Nos. 1159 and 1182 show 
much the same signs of juvenility that the same ages of floridana do. The 

gray, however, is not so slaty; being more lined with yellowish-brown, result- 
ing ina color almost identical with that of Mus decumanus. The feet are 

dusky, quite as in the adult. 

We sbould very much like to see specimens of this species from other 

localities, especially a little to the southward, where the physical influences 

that give the peculiar facies to Mexican Muride could he observed at play. As 

De Saussure has remarked (/. c.), there is a tendency to extension of the color 

of the back down the legs and on to the feet in the Mexican forms of Hespe- 

romys ; thus, in H. aztecus, the basal third of the metatarsus is sharply dusky, 

while, in 4. (Nyctemys) sumichrasti, the whole metatarsus to the toes is 

dusky. These two species also finely illustrate two other parallel tendencies : 

these are, to the change of the ochrey or yellowish-browns of northern species 

into a rich rusty red, with lengthening and blackening of the tail. Neotoma 

Jerruginea of Guatemala and Southern Mexico shows likewise all three of 

these features. Neotoma fuscipes, with closest relationships, if any, to Mexi- 

can forms, shows us the beginning of changes that appear to culminate in NV. 

Jerruginea ; but we have no links to excite suspicion that it is not perfectly 

distinct from the last named, as it certainly is from any other United States 

species. 

Mr. Samuels’s Petaluma examples are strictly identical with Cooper's 

types. 

The Fort Tejon example is interesting, and merits special mention. By 

referring to our table of WV. floridana, it will be seen that we record three 

specimens of that species from this locality; these are pure floridana, abso- 

lutely identical with South Atlantic styles; they do not even approach in color 

the paler “mexicana” of the neighboring desert regions. But No. 3655 is 

equally pure fuscipes; the dusky occupies the posterior two-thirds of the 

metatarsus, and the tail, which is only an inch shorter than the head and body, 

is of a nearly uniform blackish color all around. This occurrence, at Fort 

Tejon, of the two species of Neotoma, each preserving its own characteristics, 

confirms the specific distinctness of /uscipes, and is an interesting parallel with 

the case of the Hesperomys of the same region; for it will be seen further on, 

that while the ordinary mouse of Fort Tejon is the “gambeli” strain of deu- 
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copus, yet the singularly different: H. californicus (parasiticus of Cooper) also 

oceurs there; and that some of the samples of ‘‘gambeli” seem to tend a 

little toward californicus. Here appears to be the gateway, both in Hesperomys 

and in Neotome, that leads out from an ordinary type into a localized differen- 

tiation. We must confess that we suspect that certain intermediate Neotome 

and Hesperomys will yet be found in this region to show us the steps of depar- 

ture from N. floridanas into fuseipes and from H. leucopus into californicus. 

The skull of NV. fuscipes shows nothing diagnostic; a slight narrowness 

of the post-palatal notch being shared by the other western and Mexican 

forms. One example, No. 2040, measures 2.15 in length by 1.15 across the 

zy gomata. 
TABLE III.— Measurements of six specimens of NEOTOMA FUSCIPES. 

Nose to— 

2 =a 3 + 
5 Locality. Collector. = | Sues Remarks. 
2 at = 

E Slo | se es ee Wes |) Be 
5 al 3 =) ss os S = s 
a R R ° H a q i 

1158 | Santa Clara, Cal .....- eG COOPen a= -aae-| seas em enc 2.25 | 9.00 | 8.50 | 0.75 | 1.55 | 1.10 | Dry; adult; type. 

HED Rani Nios aeSescnoaaesses ROENG AEA SEs Brea oen| ease escian Iaceaiel esaaees 6.50 | 0.80 | 1.60 | 1.00 | Dry; young. 

TINE?) eS Gt) hoomeopeecopascss Coat eA Se aS eosoed Eecoee Haocae|Senci= 955040710) Peceee 1.02 | 1.05 | Dry; young. 

2679 | Petaluma, Cal ........ E. Samuels.-.......| 1.07 | 2.00 | 2.40 | 820 | 7.90 | 0.85 | 1.58 | 1.20 | Alcoholic; adult. 

PRD ogc) abameepceceaeson- noadki Wagoosssenssen 0.86 | 1.56 | 1.95 | 6.25 | 6.25 | 0.76 | 1.22 | 1.00 | Alcoholic; young. 

3655 | Fort Tejon, Cal ....... DRONES ce sécose posses) soses|soode 7.50 | 6.50 | 0.70 | 1.35 } 1.00 
| 

NEOTOMA FERRUGINEA, Tomes. 

Neotoma ferruginea, TOMES, Proc. Zoél. Soc. 1861, 281. (From Guatemala. Described as bright rufous, 

mixed with black hairs on the back, below pure white, the line of demarkation distinct. 

Length 6” 6”, head 1 9’”, fore foot 8’, hind foot 1” 2’, tail 6/’.)—Cours, Proc. Acad. 

Nat. Sci. Phila. 1874, 175. 

Dracnosis.—(No. 9507, Mus. Smiths., ex Tehuantepec.) —W. aureo-ferru- 

ginea, dorso obscuriore, infra nivea, auriculis subnudis, plantis fere nudis, caudd 

nigricante unicolore, truncum cum capite subequante, metatarsis supra ex albido 

Juscescentibus. Long. tot. 7.50 poll.; caude 6.50; pedis 1.40; auricule 0.90. 

Upper parts of a rich rusty-red, almost golden-rust, color along the.sides ; 

on the back obscured with considerable admixture of blackish hairs; the line 

of demarcation on the sides very sharp; the color of the upper parts (or a 

duskier hue) running down the outside of the legs to the wrists and ankles; 

the superior surfaces of the feet of most of the specimens white, clouded with 

dusky, sometimes the dusky strongly predominating, in other specimens, how- 

ever, hardly or not appreciable. Extremity of muzzle colored; but, on the 

sides of the lip, the white reaching up to the roots of the whiskers, while just 

behind this the ferrugineous dips abruptly downward, so that the outline 

of the white and ferrugineous is far from a straight line. Below snowy-white ; 
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the hairs white to the roots in the middle, but along the sides with ashy roots, 

somewhat obscuring the purity of the white. Tail nearly as long as the head 

and body together, at least exceeding the body alone, and blackish throughout, 

or so nearly unicolor that the under side is merely a shade paler than the 

upper. Whiskers very long, all jet-black at base, paler at ends. Soles very 

scant-haired back of the posterior tubercle; ears likewise nearly naked (both 

much as in fusc?pes). General form and proportion of parts as in the other 

scaly-tailed Neotomas. Size averaging somewhat less than in Weotoma flori- 

dana (see table of measurements). 

The fine series collected by Professor Sumichrast enables us to charac- 

terize this animal with precision. The five specimens vary but little, the 

difference being mainly in the purity and intensity of the colors; the meta- 

tarsus, however, in one specimen at least (9435), is white, whereas in all the 

others it is clouded with dusky. The animal is related to N. fusczpes in this 

respect, as also in the length and blackness of tail, but is smaller than that 

species, and otherwise distinguished at a glance by its rich rusty-red color, 

by which, furthermore, it is separated from any other of the rat-colored 

United States Neotomas. 

The skull of No. 9507 has no structural peculiarities, but is smaller than 

any adult United States skulls examined; it measures 1.80 in length by 0.95 

across the zygomata. The post-palatal notch may be rather narrow, but is 

not conspicuously so. The dentition affords us nothing diagnostic, as, in fact, 

is the case with all the rest of the genus; and we suspect that any peculiarity 

Mr. Tomes may have noticed in his types of ferruginea will prove only an 

individual feature, to be matched in other species. 

We have not seen the young of this species, and do not know how gray it 

may be in youth; but we should expect that the dark gray or slate color 

of floridana and other northern species would not be perfectly exhibited in 

this case. 
TABLE IV.—Measurements of five specimens of NEOTOMA FERRUGINEA. 

Nose to— 

2/4 
Locality. Collector. = s|&e Remarks. 

. ome, 4 = 2) Ss . 
2 ue So tt = = a b 

Ss & & 
Blalée|a&|/ala|la 

Tehuantepec, Mexico .| F. Sumichrast....| 0.75 | 1.65 | 1.85 | 7.00 | 6.50 | 0.70 | 1.35 | 0.85 | Dry; adult. 

San GO een sesccamecsay see ohecsocdecee 0.80 | 1.60 | 1.75 | 7.00 |.---.. 0.65 | 1.35 | 0.92 | Dry; adult. 

marsha ceotbeeresesed Pee AAR eee Patan Raced beens 7.25 | 7.00 | 0.72 | 1.40 | 0.87 | Dry; adult. 

aati Macaca aereneee peo Seer ccce sored Sasced Cecece Moen 8.00 | 6.75 | 0.68 | 1.30 |.-.--. Dry; adult. 

do afi e Beas | Ree ee Ro 7.75 | 6.75 | 0.75 | 1.45 | 0.90 | Dry; adult. 
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NEOTOMA CINEREA, (Ord) Baird. 
Bushy-tailed Wood Rat. 

Ash-coloured rat, with hairy tail, of Rocky Mountains, Lewis & CLARK, passim. 

Mus cinereus, ORD, Guthrie’s Geog. 2d Am. ed. ii, 1815, 292. (Based on the foregoing.) 

Neotoma cinerea, Barrp, M. N. A. 1857, 499, pl. liii, f. 4—Covxs, Proce. Acad. Nat. Sei. Phila. 1874, 175. 

Myoxus drummondii, RicHarvdson, Zool. Journ. iii, 1828, 517.—WaGNER, Schreb. Siiug. iv, pl. 227A. 

Neotoma drummondii, Ricuanndson, F. B.-A. i, 1829, 137, pl. viii —MaxIMILIan, Reise, i, 1839, 365.—WaAG- 

NeER, Suppl. Schreb, iii, 1843, 560.—Aup. & Bacu., Q. N. A. i, 1849, 223, pl. xxix.—MAaxXIMILIAN, 
Arch. Naturg. xviii, 1862, p. —; Verz. N.-Am. Siiug. 1862, 166. 

Neotoma occidentalis, Cooprr, MSS.—Barrp, Proc. Acad. Nat. Sci. Phila. vii, 1855, 335; M. N. A. 1857, 496, 

pl. liii. f. 3—Coorer & Suck Ley, Nat. Hist. Wash. Terr. 1860, 128. 

TaBLE V.—Mcasurements of forty specimens of NEOTOMA CINEREA. 

Nose to— Tail to— 

S Locality. Collector. = Wiles Remarks. 
ra : : = : oI Zz Ls! 0 g | ol Sle] o | ales iz AR 5 ° is = a | Be 8 

4201 | Fort Churchill, Hudson’s Bay..| W. Mactavish..--.| 1.10 | 2.10 | 2.50 | 11.00 | 6.00 | 7.25 | 1.65 | 1.10 | Dry, 
8314 | Saskatchewan River_-..-....- J. McCauley .-.---|------|------]--..-. 9.90 | 5.75 | 7.75 | 1.55 |..--- Dry. 
7091 | Fort Halket, Hud. Bay Ter....| J. Lockardt ....-. |...---|------|--..-- 9.00 | 5.25 | 6.75 | 1.60 |.--.. Dry. 

5667 | Fort Liard, Hud. Bay Ter.....| W.L. Hardisty .-.|.----.|.-----|.--.-. O50) |onee = |eneees| eee 1.15 | Dry. 

Dry. 

Dry. 

Dry. 

Dry. 

Dry. 
5670 | ———?, Hudson’s Bay Ter ..-.. Dry. 
as 1, United States .....-. Dry. 
10616 | Yellowstone River, Mont.....- Dry. 
TOGIT eae. CONE ARS. coe Dry. 

224.4 (Milk River \.2: osso2s05$2-=5: GiSuckleyp'- 7232-2) yels-.|2ee2t |e 7.75 | 5.00 | 5.90 | 1.45 | 1.00 | Dry. 
1321 | Fort Sarpy, Neb.-.....-.....- RSM. YOM een onl bomen oe tel eee 7.00 | 4.00 | 4.50 | 1.40 | 0.90 | Dry. ; 
4330 | Bighorn River, Neb .......--- Ga FDraoks/ees =| Maree fal] ee | Pee 7.50 | 5.50 | 6.50 | 1.40 |....-. Dry. 
4302 | Deer Creek, Neb........-.... ---do 2.25 | 10.00 | 6.50 | 7.75 | 1.65 | 1.15 | Dry. 
4307 |... i nee edie t 5 2 See A a5) IM Vie arden. <soe reese |o esa beeen CEU Del eee es es 5 1.55 | 1.08 | Dry. 
4308 |...... GO see neni-coceoeawese acs wae O0e saci none od ae eel coed femme 10.00 |....- 2 ct eee ees Dry. 
3897 | William’s Springs, Utah..--..] C.S. McCarthy....]......|....-.|....- 8.00 | 5.50 | 6.25 | 1,55 | 1.10 | Dry. 
3298 |... Gombe wee pcea es cata Fe al Es dos 32a Sys al aed | aed erg 6.50 |...-.. ones |e) Dry. 
3751 | Pike’s Peak, Colo..-.......... D.C, Collier 7.50 | 5.50 | 6.25 | 1.50 Dry. 
9324 | Camp 19, Colo...............-. R. Ridgway on fe00) | Sseeeells oeees 1749) |--2-- | Dry. 

Dees re Saceaened 1.10 | 2.10 | 2.40 | 10.50 | G.00 | 7.00 | 1.65 |.1. 10 Dry. 

DiC IPeterse cos. c|teesc sls eee es eee 8.00 | 5.00 | 6.10 | 1.40] -- Dry. 
EC BOW Mane neo iaenseleo=sae 8.50 | 6.25 | 7.25 | 1.50 Dry. 
WoW... Anderson b.n.- || 2 el ease 8275550 25. 16500 191.50) |-----. Dry. 
G. Suckley....... 2.38 | 9.75 | 7.50] 8.40 | 1.70 }...--. Fresh, 
ORGS manesess sags | Semel | eee 10.00 | 6.50 | 7.00 | 1.60 | 1.10 | Dry. 
EGO Be esse earl Perea boner eee |e ecu |Pee ous | Bene ee | meee Dry. 
JdnGiGopperc ct call) boo 2s|bbs eee oe 8.50)| 1. 75i/oss- Fresh. 
--do 7.00 | 1.65 |.-.-.. Fresh. 

-- do 8.50 | 1.85 |...-- Fresh. 
3806 | Lake Depét, Utah..--......... C. B. R. Kennerly - i . 6.50 | 1.60" |>.---: Dry. 
3752 | Simiahmoo. .-......--2222...2. J. Wayne 8.25 | 5.75 | 7.75 | 1.55 | 1.00 | Dry. 

J. K. Townsend...) ..2i-) 2222 -].... 10.00 }...... 8,50: | AP a Tare ensr Fresh. 
DESY MOaSs (cae co OP ee 8320!) Eee 6.70 | 1.75 Fresh. 

fi = UO Oe emcee ten oul hecee| Serre Bx 00i|es22- 5.50 | 1.60 Dry. 
3270 |.Fort Umpqua, Oreg........... E. P. Vollum..... 8.50 | 7.00 | 8.00 | 1.65 Dry. 
4668 | Fort Crook, Cal.........-...... D. F. Parkinson -. 200 r-Ss 00a Oat once ees | eee Dry. 
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Diacnosts.—NV. caudd hirsutissima, (myoxina s. subsciurina), bicolore, 

supra griseo-fusca, infra alba; corpore supra cinereo (luteo- s. badio- s. fusco- 

cinerco), infra ex albido albo. Long. tot. circ. 9 poll., caude circ. 6.00, pedis 

1.40-1.75, auricule 1. 

Haprrar.—Western and Northwestern North America. Eastward to 

Hudson’s Bay, Nebraska, and Colorado, &c. Southward to New Mexico and 

California. Westward to the Pacific. 

Since both form and color come into play in consideration of the nominal 

species we shall presently discuss, we have at once inserted our table 

of measurements, after examining which we shall note the coloration of the 

animal, and then investigate the supposed NV. occidentalis. 

In size, this animal is rather the largest of the genus, averaging near the 

maximum of floridana. The only specimen that touches 11 inches is some- 

what stretched; but as several others reach or exceed 10, 11 inches is prob- 

ably not beyond a natural maximum. Only one (No. 3898) that seems by its 

coloration to be adult falls below 7 inches, and this one appears to be some- 

what compressed in the make-up of the skin. We may safely deduce, 

therefore, striking off somewhat from both ends, an ordinary range of varia- 

tion in length from 7.50 to 10.50 inches, with an average dimension of about 

9 inches. 

The tail, as usual, is still more variable; and as, moreover, it is badly 

stuffed in most of our specimens, the true dimension is hard to reach. We 

find, as the figures stand, the vertebree running from 4.00 to 7.50 inches, and 

the hairs from 4.50 to 8.50.- Cutting off 0.50 each way for probable error, 

even then there is left a range from 4.50 to 7.00 inches for the vertebrae, and 

from 5.00 to 8.00 for the hairs. This variation amounts to nearly 33 per 

cent. of the average length of the head and body. Excluding some of the 

more striking extremes in relative length of tail to body, we may safely say 

that the shortest normal length of tail to body would be about as in No. 5662, 

or No. 1321, where the proportion is as 5: 9, or 4: 7; 56 : 100 nearly, or 

but little over half the length of the head and body; while the longest rela- 

tive length of tail is about as represented by No. 3270, where the tail is as 

70 : 85, as 82: 100, or four-fifths the head and body. But, since this 

animal (No. 3270) is supposed “occidentalis”, we might here be accused 

of assuming in the premises what we wish to find in conclusion; so we will 

take another specimen, No. 3758, from New Mexico, being typical “cinerea” 
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Here the figures are 6.25 to 8.50, or nearly as 75: 100; that is, the tail is 

about three-fourths the length of the head and body, at any rate. But, to be 

fair to ourselves, we will take one other, No. 3806, a typical ‘“occidentalis;” 

here the figures are 5.50 : 9.25, or about 59 : 100; that is, considerably under 

two-thirds the length of the head and body. 

In other words: throughout the whole series, the tail (vertebrae) ranges 

from about half as long to about four-fifths as long as head and body; in the 

series of true cinerea alone, the tail ranges from about one-half to about three- 

’, so called, the tail ranges from fourths as long; in the series of ‘occidentalis’ 

less than two-thirds to about four-fifths as long; and the respective ranges 

of the two series overlap each other by about as much as they differ from 

each other. Throughout, the variation is by insensible degrees; there is no 

break in the series. Obviously, therefore, the characters “caudal vertebrae 

about as long as the trunk”, as opposed to “caudal vertebrae considerably 

shorter than the trunk” (Baird, op. cit. 487), fail to be diagnostic of two 

species. ; 

The average tail is about two-thirds as long as the average body. 

Excluding No. 3898, which seems to be an abnormally small individual 

if really adult, as it appears, the hind feet range from 1.40 to 1.85 in length, 

a more customary range being 1.45 to 1.75; and the average settles very nearly 

“at 1.66 inches. The fore feet (not given in the table) are about one-third 

of an inch long. 

The ears, measured from the notch in front, average a little over an inch 

in length, ranging from 0.90 to 115. 

The whiskers are immensely long—the longest ones averaging nearly 4 

inches. An idea of their length will be gained when we say that in one 

specimen the distance between the tips of the outstretched whiskers is over 

eight inches. 

The densely hairy tail of this animal, unique in the genus, early attracted 

attention. The average tail is haired almost exactly as in Myozxus ; the hairs 

increase in length, usually, from base to tip, and likewise, as in Myozus glis, 

are more or less distichous in arrangement, so that the tail is flattened. In 

some of the more heavily-haired tails, the resemblance to Tamas is striking; 

and the hairiest of all even approach the condition of Sciwrus itself, although 

the shape is subterete rather than perfectly distichous. Thus, in No. 8314, 

the hairs, pressed out flat, measure fully three inches across, and the terminal 



MURIDA—SIGMODONTES—NEOTOMA CINEREA. 27 

ones form a brush ¢wo inches beyond the end of the vertebrae. This maxi- 

mum of hairiness, however, is rarely if ever seen, except in boreal specimens : 

the most heavily-haired United States tails are only about two inches across ; 

an average one is rather less than this; the average pencil at the end is prob- 

ably not over one inch. There is a great difference, also, according to season. 

In the spring, when the animal has just lost its heavy winter-coat; and in 

summer, before it has commenced to put on its protection from the cold, the 

tail may be only a little more hairy than in Kansas samples of JV. floridana. 

Thus, in Nos. 3897, 3898, 9324, &c., the hairs are much less than an inch 

across, along most of the tail; and this member looks precisely as figured by 

Audubon. Comparison of Audubon’s with Richardson’s plates will give an 

excellent idea of the extreme differences ; both these figures are faithful, and 

can be precisely matched in our series. It is hardly necessary to add that, 

nevertheless, the tail is never so scant-haired as to permit the annuli to be 

seen. 

The ears, and to some extent the feet, share the general increase of hair- 

iness over floridana that the tail shows. The ears are, in general, closely and 

softly pilous, much like a squirrel’s; never so nearly naked as in floridana, &c. 

In United States specimens, there is not much difference in this respect ; but, 

in the arctic ones, this soft pilous state becomes actually hirsute. In all the 

specimens, the heels are closely hairy to the posterior tubercle ; in arctic ones, 

the hairiness is more dense, and even encroaches on the sole from the sides. 

The hairs on the upper surfaces of the toes generally reach about to the ends 

of the nails; in arctic examples, they are longer, completely hiding the 

claws. The palms are always completely naked from the posterior tubercles. 

The tubercles are five in number: two abreast, posterior; two abreast at base 

of 5th and 2d toes, respectively; one intermediate between these last and a 

little anterior to them at conjoined bases of 3d and 4th digits. The very 

rudimentary 1st digit looks exactly like an additional tubercle at the antero- 

internal corner of the inner posterior one. The soles have six tubercles, 

with the ordinary disposition; the posterior one of these is subcircular (not 

linear, as in Mus, &c.). 

Aside from seasonal conditions, which, being well known, and the same 

as in other rodents, need not be here particularized, the pelage varies in the 

series as follows: The arctic skins are very full-haired and soft; the United 

States prairie-region skins are equally soft, if not more so, but not so full ; 
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while the Pacific-coast forest-specimens have a rather coarser and harsher fur. 

This character, too, has entered into a specific diagnosis; yet, although 

the point cannot be reduced to figures and proven mathematically, we declare 

that it is impossible to draw a dividing line between these conditions. 

The under parts of this animal are white—usually snowy-white in United 

States prairie skins, and dull soiled white, or even ashy-white, in Arctic and 

Pacific coast specimens. The remark just made applies here with undimin- 

ished force. 

The upper parts correspond with the under. In the prairie skins, the 

color is very bright; a rich fawn or luteous-brown, lined with black on the 

back. In all the Arctic ones, and likewise in the Pacific-coast ones, the shades 

are much darker, more inclining to ordinary rat-color, but always with more 

or less of a clayey-brown or rusty-gray. Young animals from these regions, 

respectively, are dull pale gray and deep slate-gray. One specimen (No 

3318), apparently a sickly or otherwise abnormal example, is rusty-red 

underneath. But all these various shades of color are so inextricably mixed, 

that it is out of the question to base a specific character upon them. 

It is interesting to observe, in this connection, that the tail does not seem 

to share this variation in color. In the tawniest prairie skins, as in the rest, 

the tail is ashy-gray above, white below. Sometimes, indeed, the tail is paler, 

or even a little browner, than in other cases; but it is essentially gray in all 

cases—discolor with the back in the rusty skins, concolor with the back in 

the dark ones. 

We are pleased to notice in this animal the strongest possible confirma- 

tion of the views reached in our discussion of various supposed species of 

Hesperomys, concerning geographical strains. We solve the whole Neotoma 

question in a nutshell, when we say that it is parallel with the case of Hes- 

peromys “austerus” as far as dark color and length of tail of JV. “occidentalis” 

are concerned; and with the ‘‘nebrascensis” style of ‘‘sonoriensis” as far as 

color is concerned. We may, in a rude way, throw the Neotoma skins before 

us into three heaps: first, the Arctic ones, thickly clad, short-tailed, dark-col- 

ored; secondly, the United States prairie ones, thinly clad, short-tailed, bright- 

colored; thirdly, the Pacific-coast ones, medium clad, long-tailed, dark-colored. 

If there be more than one ‘‘species”, there certainly are three; and granting, for 

a moment, that there are two, the Arctic ones, of course the true WV. drum- 

mondit, look much more like the Pacific-coast ones than they do like the 
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tawny Nebraska ones. Professor Baird, with no examples of Arctic Neotoma 

(the original drummondii) betore him, saw the differences between the short- 

tailed ones Richardson described and the long-tailed ones given by Audubon 

as “‘drummondii”; and then receiving two short-tailed ones from Nebraska 

(Suckley’s and Hayden’s first skins), he concluded that these must be the 

real drummondii, and adopted Cooper’s name occidentalis for the Washington 

and Oregon series. The bright colors and soft fur of the Nebraskan ones, 

really somewhat different from the darker and harsher pelage of the others, 

confirmed his erroneous impression. But those who may-desire to push spe- 

cific differentiation further than we are willing to, must recognize ¢hree species 

as above indicated, or else indorse the view that there is but one. 

NEOTOMA MAGISTER, Baird. 

Fossil Neotoma. 

Neotoma magister, Barrp, M. N. A. 1857, 498 (in text).—Coves, Proc. Acad. Nat. Sci. Phila. 1874, 175. 

Locality of remains.—Caves of Pennsylvania, near Harrisburg and 

Carlisle. 

This species is based upon a number of under jaws gathered in the 

above-mentioned places. These differ from the same bones of the existing 

species in averaging rather larger; but the difference is not decided. Thus, 

No. 12207 is precisely the size of No. 6883 (NV. cinerea). ‘The teeth show 

no appreciable peculiarities: we have them in various stages of wear, all 

of which can be matched in our series of recent specimens; and the same is 

true of the shape of the several parts of the jaw. As far as these fragment- 

ary witnesses go, we cannot determine JV. magister to be anything more than 

a former condition of one of the existing species—probably floridana ; but 

as we have it separated by a considerable lapse of time, and have no assur- 

ance that it was not quite different in color, or in the proportions of the 

limbs, ears, tail, &c., the expediency of retaining the name is_evident. 

With this case in hand, we offer an hypothesis that is none the less rea- 

sonable for being presumptive. Neotoma magister was the original species at 

the time the genus was differentiated from the then coéxistent types of 

Murines, and became the progenitor of the four kmds (“‘species”) of Neotoma 

living in America to-day. Those individuals that remained at and about the 

locality-of the parent stock have varied the least, and present the assem- 

blage of characters we call N. “floridana”. Other individuals, migrating 

westward, met, in the regions now known as Colorado, Kansas, &c., physicat 
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influences resulting in the slight* differences in the color and texture of the 

pelage. The northward emigration from this point assumed, probably through 

the influence of thermometric conditions, the longer fur and especially the 

dusky tail of the now WV. “cinerea”; this attaining its maximum in the Arctic 

regions. Secondary, slighter differentiations of this branch, due to hygro- 

metric conditions, resulted in the light-colored variety from the dry plains 

(‘“‘cinerea” of Baird), and the dark variety from the wet, wooded region 

of Oregon and Washington Territories; in the Arctic regions the color being 

intermediate, though the pelage is at an extreme of length and density as 

a protection from cold. Other westward migrants from the Kansas and 

Colorado center, encountered in the vicinity of Fort Tejon influences that 

developed WV. fuscipes. What these were, we have no idea; but they are obvi- 

ously the same that there remodeled Hesperomys leucopus into H. californicus, 

and made Ochetodon longicauda out of O. humilis. The southward emigra- 

tion from the same center, like the northward one, gives results in perfect 

accord with established and recognized laws. All are smaller, yet with 

increase in the relative size of peripheral parts; the comparative dimensions 

of the tail, feet, and ears being greater. In the New Mexican and Arizonan 

deserts, warmth and dryness effected the much paler and slightly smaller 

variety known as WV. mexicana; while still farther south, the greater heat, 

with less dryness, culminated in the much smaller and very much richer-col- 

ored NV. ferruginea. In this enumeration, we omit LV. “micropus”, which rests 

upon intangible characters, and these even not shown to be permanent. 

However sound this theory may be, or the reverse, it will, we think, be 

admitted that it explains every phase Meotoma has assumed since the days 

of NV. magister, in strict accordance with laws of geographical variation, the 

general applicability of which no one can intelligently question. - 

We have only to add a word here, since we can explain our usage of specific 

names very perfectly with this case in illustration. So far from believing that 

any of our Neotomas represent different “species” in the former acceptation 

of the term, we hold that they are all one, bearing to each other the simple 

relation of parent and offspring. But we write Neotoma floridana, N. fuscipes, 

N. cinerea, and N. ferruginea, because these words severally express definite, 

tangible, and (comparatively speaking) constant characters which haye been 

impressed upon the parent stem by the physical influences above mentioned 

* Cf. our remarks upon the difficulty of distinguishing some examples of N. cinerea and floridana 
from this region. 
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or alluded to; these characters appearing the more strongly, because, in the 

course of time, the intermediate connecting stages of change have become 

effaced. On the other hand, we discard the names occidentalis, mexicana, and 

micropus, because these terms express indefinite, more or less intangible, and 

fluctuating phases of development, which are of less importance, since 

the links that bind the forms to their respective branches of Neotoma are 

perfectly plain. Moreover, the first-named species all rest upon very broad— 

primary, so to speak—geographical, and therefore climatic, conditions; while 

the last-named indicate only the operation of restricted local influences. 

GENUS SIGMODON, Say & Ord. 
Sigmodon, Say & OrD, Journ. Acad. Nat. Sci. Phila. iv, 1825, 352—Aup. & Bacu., Q. N. A. i, 1849, 227.— 

BairD, M. N. A. 1857, 501.—Couks, Proc. Acad. Nat. Sci. Phila. 1874, 175; and of authors 

generally. 

Arvicola, sp., AUD. & BacH.; HARLAN; GODMAN. 

Hesperomys (Deilemys), sp., DE SAUSSURE, Rey. & Mag. Zool. 1860. (‘S. toltecus”.) 

Cuars.—Skull and dentition much as in the sigmodont Mwres at large. 

Length of skull less than twice the width of the widely divergent zygomata ; 

these arches set very obliquely to the axis of the skull, and not dipping down 

to the level of the palate. Plate of maxillary forming the outer wall of the 

anteorbital foramen with a concave front border, because of a prominent pro- 

cess that nearly divides the lower slit-like aperture of the foramen from the 

upper oval part. A prominent raised bead at the supraorbital border, running 

thence backward obliquely outward on the temples to the occiput. Palate 

ending behind, opposite the posterior border of the last molars, with a slight 

emargination divided in two by an azygos median process of bone, and exca- 

vated on each side of this, with a minute foramen at the bottom of the exca- 

vation behind. Incisive foramina long. Tympanic bullze comparatively small. 

Jaw with the coronoid process overtopping the condyle ; the root of the under 

incisor forming a protuberance on its outside near the notch between condyle 

and coronoid. Descending process rather large and flat, with incurved under 

border. Pelage hispid, from abundance of large bristly hairs. General form 

stout, somewhat arvicoline. Profile of head strongly convex; muzzle short, 

obtuse, hairy, except the nasal pad. Tail from two-thirds to three-fourths as 

long as the head and body; generally less than the body alone. Ears large, orbic- 

ular, sub-naked outside, hirsute inside. Antitragus well developed, valvular. 

Fore feet small, not half as long as the hinder; palms naked, 5-tuberculate (two 

large tubercles abreast, posterior, one at base of 2d and 5th fingers respectively, 

one at base of 3d and 4th together) ; thumb rudimentary; with an obtuse, flat- 
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tened nail. Hind feet very long, generally about equaling distance from nose 

to ear; 1st and 5th toes subequal and very short, the latter reaching but little 

beyond the basal joint of the 4th. Soles entirely naked, granular at bases 

of toes, perfectly smooth behind, 6-tuberculate, the tubercles all small, the 

hindermost not lengthened and linear as in A/us; the 2d tubercle just outside 

and a little in advance of this one; a tubercle just inside the base of the Ist 

and 5th toes respectively ; one between bases of 2d and 3d toes; one between 

bases of 3d and 4th toes. 

Although this form of sigmodont Murine is undoubtedly strongly marked, 

yet we cannot see that it stands apart from the rest so far as it is tacitly sup- 

posed to. A good deal that has been written about its peculiarities of denti- 

tion might be advantageously toned down; in fact, we do not find much, if 

any, greater dental characteristics than those slightly superspecific ones mark- 

ing several other forms usually ranked as subgenera of Hesperomys. The 

loops of enamel on the posterior molars do form a sort of sigma, but it is 

usually a broken and always a distorted one, never more evident than in some 

other sigmodont forms. The pattern of the teeth is fully as changeable with 

age as it is in Hesperomys, Neotoma, Mus, and other genera; and it is only to 

a particular stage of the crowns that the details of pattern, usually ascribed to 

the genus, hold good. Moreover, we have, in the section Oryzomys, a perfect 

link between Sigmodon and the ordinary small Hesperomys of America. The 

connection is so close and complete, that, in fact, we should almost think Ory- 

zomys ought to take place as a subgenus of Sigmodon rather than of Hespero- 

mys; or, if retained where it is now, Sigmodon ought to be laid over against 

it as another subgenus of Hesperomys. In external characters, Oryzomys 

agrees better with Stgmodon than it does with ordinary Hesperomys ; the two 

are so much alike, in fact, that the relative length of the toes and the com- 

parative size of the ears are the most readily-expressed differences. We are 

not suthciently familiar with all the exotic American Murine to come to a 

final conclusion: but we suspect that it will in time be found advisable or 

necessary to combine most of the species of the sigmodont Mures into one 

genus (for which the name Sigmodon, antedating Hesperomys, would have to 

be adopted), with several subgenera or groups of species; for, with the 

exception of Neotoma, perhaps Holochilus, and possibly one or two others, 

the various superspecific groups seem to differ from each other by characters 

of about equal or equivalent value. The impropriety is, that it is at present 

customary to hold some of these groups for genera, others only for subgenera ; 
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whereas they do not appear to afford grounds for any such subordination. 
Thus, Onychomys seems to us fully as different from Hlesperomys proper as 
Sigmodon is; and we should judge the same to be the case with such forms 
as Abrothrix and Oxymicterus. But as we are not now undertaking a critical 
revision of the whole sigmodont tribe, we prefer to accept the groups as we 
find them, provided they are established with any considerable show of reason, 
rather than present decided innovations; and for the present, in order to 
bring out the groups in the strongest relief, we accord generic rank to some 
that probably we should reduce to subgenera upon final survey of the whole. 

The principal diagnostic points of the skull of Sigmodon are those men- 
tioned in a preceding paragraph. The shortness of the skull, in comparison 
with the great width, resulting from the widely divergent zygomata; the short, 

swollen, rostral portion; the arched frontal profile; the curious little pointed 

process of the lamellar plate of the maxillary that bounds the foramen 

(wanting in other groups we have examined—even in Oryzomys) ; the posi- 

tion and peculiar sculpture of the palatal shelf; the small bulle ossez; the 

bead on the orbital edges,—all are strong characters, in peculiar combination. 

We might easily describe several additional, more minute features, but this 

seems unnecessary. The following table shows the size, proportions, and 

variations of the skull of the single species of the genus we have examined. 

TasLE VI.—Measurements of fourteen skulls of species of SIGMODON. 

n 

te lies Se || 

Locality. 2 3 a 2 2 2 2 z Remarks. 

3 P| et aC ge ah RS ES Rl 
= cy o Ss = Ea) eB 3° 3 BR Ke) 
A y | N 4 =| | vay pa) iS} J] A 

4763 | Georgia..-.....--.-.-... 1.37 | 0.52 | 0.80 0.20 | 0.55 0.26 | 0.75 | 0.93 | 0.37 | 0.26 | hispidus ; adult. 

CO) eeottl) Seem oaebosebeccbed 1,27 | 0.59 | 0.73 | 0.18 0.48 | 0.22 | 0.66 | 0.83 | 0.32 | 0,22 hispidus ; adult. 

167 5H uw doe eas Seeks 1.40 | 0.54 | 0.82 | 0.21 | 0.55 | 0.25 |...... 0.95 | 0.38 | 0.25 | hispidus ; adult. 
3 Pit) er Ee Bee 1.20 | 0.52 |.----- | 0.20 | 0.45 | 0.24 | 0.70 | 0.80 | 0.30 | 0.95 | hispidus ; adult. 
2022 | South Carolina Heel S525] |AAeces| sere ce) |S |S te ae 0.72 | 0.92 | 0.34 | 0.23 | hispidus ; adult. 

GES |) Tay sccucecssesacse =" |(Sreone ieeees| jones 0.20 | 0.42 0.17 | 0.67 | 0.76 | 0.24 | 0.20 | hispidus ; adult. 

12147 | Mohave Valley, Cal.....} 1.30 | 0.53 | 0.75 | 0.20 | 0.52 A app-b es | 0.73 | 0.90 | 0.34 | 0.25 | hispidus ; adult. 

Tey PT ee ate cece cosacotesses| Pacaee beeoes 0.77 | 0.20 | 0.50 | 0.24 }...--. [pea 0.29 | hispidus ; adult. 

1667 | Coahuwa, Mexico ..-.-..|..---. saat 0.78 | 0.19 | 0.50 | 0.26 | 0.70 | 0. | 0.25 | * berlandieri.” 

12151 | Matamoras, Mexico.... | 1.15 ...... \Psssae 0.19 | 0.44 | 0.15 | 0.62 lo | 0.23 | “ berlandieri.” 

9671 | Tehuantepec, Mexico .. | 1.40 | 0.54 | 0.75 | 0.20 | 0.57 | 0.24 | 0.72 0.90 | 0.33 | 0.25 | * berlandieri. ” 

O65 Nes dots 3 Se eek 1.27 | 0.49 | 0.80 | 0.20 | 0.50 | 0.23} 0.69 | 0.84 | 0.32 | 0.24 | ‘ berlandieri.” 

Sites | Hi) tase Soemescecsa 1.20 | 0.48 | 6.70 | 0.19 | 0.45 | 0.19 | 0.60 | 0.77 | 0.29 | 0.20 | “ berlandieri”; youngish. 

7210 | Orizaba, Mexico .-..... 1.15 | saacte 0.70 | 0.18 | 0.42 | 0.19 | 0.60 | 0.77 | 0.29 | 0.20 | “tolteeus”; youngish. 

Dentition Selecting an average adult example, as No. 4763, in which 

the teeth are full-grown, yet not so worn as to deface the pattern, we find as 
3M 



34 MONOGRAPHS OF NORTH AMERICAN KODENTIA. 

follows: —The upper molars have three roots each: a large interior fang, and 

two smaller exterior fangs, placed side by side; but the anterior of these, in 

the first molar, is as large as the interior, and stands directly to the front, 

instead of to the outside, while this same tooth also often shows a fourth 

root—a small one interposed between the two exterior ones. But the under 

molar roots show us something that may be peculiar—at least, we have not 

observed it in other genera; this is, that they have more than two roots apiece, 

and the disproportion in size of the roots is very great. The front lower 

molar has four fangs: a moderate anterior fang; an enormous posterior fang ; 

and two little intermediate fangs, placed side by side. The next two under 

molars have each three roots: two small anterior ones placed side by side, and 

one enormous posterior fang. The larger fangs seem to result from the con- 

fluence of two small ones; and, in both upper and under teeth, there are some- 

times minute accessory fangs that do not effect a distinct perforation of the 

alveolus, and are, therefore, not enumerated. We think it very likely that 

this mode of rooting may be really characteristic of Sigmodon, but have not 

ventured to include it in our diagnosis, in our uncertainty as to its permanence, 

and our ignorance of what, if any, other sections may show the same thing. 

The front upper molar is larger than the other two; but these are of about the 

same size, since, contrary to a general rule, the back molar does not diminish 

in bulk. All three have externally two deep reéntrant lobes, or folds, of 

enamel, reaching almost across the face of the teeth; the front upper molar 

has two similar interior folds; the other two but one such interior loop apiece. 

In the front molar, the first exterior loop abuts against the second interior 

loop, or else is received in the space between the first and second interior 

loops; similarly, on the other teeth, the first exterior loop abuts against the 

only interior loop, while, in all three teeth, the second exterior loop abuts 

against the postero-internal angle of the general enamel-wall. The abutment 

of these folds is more or less perfect with different specimens, but, generally, 

it divides the enamel-area into several dentine islands. In the under jaw, 

likewise, the molars do not decrease in length from before backward, the 

back molar being as long as the first, and, if anything, even broader; still, 

the complexity of the crown is much greater on the first than on either of the 

others. The first lower molar shows three interior and two exterior reéntrant 

folds of enamel, alternating with each other; the apex of each fold is received 

against the apex of the next succeeding, so that the face of the tooth is 
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divided into five separate dentine islands (when the abutment is perfect). The 

nicks in the border of the tooth between these folds are more open than in 

any of the other teeth; in fact, approaching the open reéntrances of eotoma 

The two last under molars differ much from the first, and are almost precisely 

like each other; they have usually but one perfect reéntrant loop on both 

inside and outside, and, as these loops alternate, an appearance something like 

the letter S is produced. But the imperfection, and especially the incon- 

stancy of this pattern, has been already mentioned, and is further shown below. 

Often, in case of the middle lower molar, there is another imperfect loop, either 

internal or external—or two such, one external, one internal; these we have 

not noticed on the back tooth, where the “sigma” is best shown. 

The teeth of the Mexican skulls before us, including S. ‘“toltecus”, offer 

nothing noticeably different from the ordinary style. M. De Saussure figures 

(7. c. pl. ix, f. 3") an average example—perhaps rather elderly, however. Our 

No. 7510 is still older, showing many of the reéntrant folds dissevered from 

the surrounding wall, and forming conspicuous islands in the dentine area. 

The teeth of an aged Sigmodon (No. *%7s°, South Carolina) show conelu- 

sively that the progressive changes of the molar crowns are as described 

in Vesperimus, although Sigmodon, like Neotoma, loses its tubercles so early 

that we have not observed the primitive unworn condition. The senile con- 

dition that the molars of this specimen have reached may be said, in a word, 

to be the penultimate one, in which the reéntrant loops of enamel, though 

still evident, are nearly severed from their connection with the general 

envelope—the peninsulas are almost islands in some places, in others have 

become quite isolated. These molars are nearly worn down to the roots. 

The only further change of which they would have been susceptible had the 

animal lived, is the final rubbing out of these islands, when the teeth would 

have presented a single continuous depressed dentine area, irregularly bounded 

by the external sheet of enamel. The front upper molar shows two external 

and two internal in-lying folds; the former still perfectly peninsular, the latter 

almost isolated. The middle shows one perfect internal peninsula and two 

external folds; the anterior one of which is already insular, the posterior 

nearly so. The back upper molar is in the same condition as the middle one. 

The front under molar shows two internal peninsulas alternating with an 

external peninsula and an external island. Both the other under molars show 

one external peninsula; on the middle one the internal loop has become 

insular, while on the last one the same loop remains peninsular. 
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SIGMODON HISPIDUS, Say & Ord. 

Cotton Rat. 

Sigmodon hispidum, Say & Orp, Journ. Acad. Nat. Sci. Phila. iv, 1825, 354, pl. x, f. 5, 6, 7, 8; Zool. Journ. 

ii, 1825, 296, pl. x, f. 5, 6, 7,8 —WaGnrr, Suppl. Schreb. iii, 1848, 556.—Aup. & Bacu., Q. N. A. 

i, 1849, 229, pl. xxx.—Bamp, M. N. A. 1857, 502.—ALLEN, Bull. Mus. Comp. Zool. ii, 1871, 

183.—Cours, Proc. Acad. Nat. Sci. Phila. 1874, 176. 

Arvicola hispidus, GopMAN, Am. Nat. Hist. ii, 1826, 68. 

Arvicola hortensis, HARLAN, Fn. Amer. 1825, 138; Med. & Phys. Res. 1835, 49, pl. —, f. 5, 6, 7, 8.—GrirFITH, 

Anim. Kingd. v, 1827, sp. 547. 

Arvicola ferrugineus, HARLAN, Am. Journ. Sci. x, 1825, 285 (rusty var.). 

Arvicola teviana, Aup. & Bacu., Q. N. A. iii, 1853, 229, pl. exlvii, f. 2 (not Arvicola tecana, AUD. & Bacn., 

ibid. p. 319, which is Hesperomys leucopus). 

Sigmodon berlandieri, Bairp, Proc. Acad. Nat. Sci. Phila. vii, 18595, 333; M. N. A. 1857, 504; U.S. & Mex. 

Bound. Surv. ii, 1859, Mammals, p. 44, pl. vi, f. 2, 2" (Texas; Mexico).—Tomes, Proce. Zool. 

Soc. 1861, 281 (Guatemala). 

Hesperomys (Deilemys) toltecus, Di Saussurn, Rey. & Mag. Zool. 1860, p. —, pl. ix, fig 3° (Cordilleras of 

Vera Cruz). 

Diacnosts.—S. caudd subnudd truncum sine capite subequante ; pedibus 

validis, digito 5” vir 1"™ superante, nec valde ultra articulum proximum 4" por- 

recto ; plantis nudis, tesselatis, 6-tuberculatis ; auriculis magnis orbiculatis, intus 

hirsutis extus subnudis ; rostro obtuso, piloso (septo narium excepto); mystaceis 

sparsis brevissimis ; vellere hispido ; supra nigro badioque intime limbatus ; infra 

ex griseo albidus, pedibus dorso concoloribus, caudd sub-bicolore. 

Hasirat.—Southern United States and Mexico, especially coastwise. 

North to the Carolinas. South to Vera Cruz and Guatemala. | 

A sigmodont rat, with a nearly naked tail about equaling the trank with- 

out the head (from a little less than the trunk alone to about the length of the 

trunk and head together) ; large hind feet, of which the 1st and 5th toes are 

but little unequal in length, the latter reaching but little beyond the base of 

the 4th (never to the penultimate joint of the 4th); entirely naked granulated 

soles, with six small tubercles; large rounded ears, hairy inside, nearly naked 

outside; blunt muzzle, furry except at the septum, and very few whiskers 

hardly reaching to the ears; the pelage long and hispid, from admixture of 

much bristly hair, finely lined above with black and brownish-yellow, below 

grayish-white ; feet not white above, and black below; tail very indistinctly 

bicolor. 

It will probably be admitted that the foregoing diagnosis is tolerably 

stringent and reasonably specific; yet we propose to prove it comprehensive 

enough to include several nominal species. 

It is unnecessary to go into any elaborate description of this familiar ani- 

mal, viewing the several excellent accounts already in print, and especially 

since the essential characters have been fully elucidated in our notice of the 
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genus. In entering at once upon the discussion of the nominal species that 

have been coined at the expense of Sigmodon hispidus, we first present a 

table of measurements of thirty-four specimens collected in the same locality 

by the same persons. A part of the measurements being from alcoholic speci- 

mens and the rest from very nicely-prepared skins, the figures are reliable. 

They serve to indicate the normal individual variability of the animal in size, 

unaffected by geographical or climatic influences, and give us data in the 

problem that cannot be gainsayed. 

Tasty VIL—Measurements of thirty-four specimens of SIGMODON IIsprpus from Sociely Hill, South Carolina, 

collected in 1855-56 by Rev. M. A. Curtis and sons. 

“ Nose to— 

2 Tail. | Palm. | Sole. | Ear. Remarks. 
5 Eye. | Ear. | Occiput. | Tail. 
A 

2583 | 0.70 | 1.45 1. 67 p 5. 45 3.75 0.62 | 1.25 | 0.70 | Alcoholic; copied from Baird. 
2624 | 0.60 | 1.25 1. 46 4.75 Bary) 0.60 | 1.15 | 0.60 | Alcoholic; copied from Baird. 

2685 | 0.60 | 1.25 1. 42 4.65 3. 20 0.58 | 1.15 | 0.60 | Alcoholic; copied from Baird. 

2686 | 0.65 | 1.30 1.47 4.90 3. 40 0.61 | 1.20 | 0.70 | Alcoholic; copied from Baird. 

2627 | 0.65 | 1.30 1, 48 4.80 3. 45 0.60 | 1.20 | 0.70 | Alcoholic; copied from Baird. 

2688 | 0.66 | 1.30 1.55 5. 05 3. 30 0.63 | 1,20 | 0.65 | Aleoholic; copied from Baird. 

2689 | 0.60 | 1.25 1. 46 4.90 3. 26 0.55 | 1.17 | 0.60 | Dry. 

2690 | 0.65 | 1.30 1.50 4,80 3.30 0.56 | 1.20 | 0.70 | Dry. 

2691 | 0.70 | 1.45 1. 60 5. 90 Sato 0.60 | 1.25 | 0.75 | Dry. 

2692 | 0.65 | 1.35 1.50 5.05 3. 30 0.60 | 1.20 | 0.60 | Dry. 

2693 | 0.62 | 1.30 1. 45 4.50 2.25 0.58 | 1.20 | 0.70 | Dry. 

1990 | 0.65 | 1.25 1. 40 5. 25 BGS | eecree 1.17) 0.65) | Dry. 

1991 | 0.65 | 1.25 1.45 5. 25 FeO Stokes ate 1,15 | 0.60 | Dry. 

1988 | 0.60 | 1.40 1. 65 5. 50 B00t||beseces 1.20 | 0.62 | Dry, 

1989 | 0.62 | 1.42 1.50 5. 20 S00 Se eee soe 1.10 | 0.62 | Dry. 

1987 | 0.65 | 1.30 1.40 4.50 Pee Aa Pets Ea 1.10 | 0.68 | Dry. 

1985 | 0.62 | 1.15 1. 40 5. 00 SalOl|R se eee 1.15 0.70 | Dry. 

1985 | 0.60 | 1.25 1.35 4,25 BHOOM||.2 tercescle 1,10 | 0.66 | Dry. 

1992 | 0.70 | 1.45 1. 60 5. 00 BEI) le saeaac 1.10 | 0.65 | Dry. 

12377| 0.60 | 1.20 1.30 4.10 ed I | ee 1,10 | 0.60 | Dry. 

1233 | 0.70 | 1.40 1.67 5,75 G20 oe ees 1.20 | 0.70 | Dry. 

1239 | 0.65 | 1,40 1, 60 5.25 SOO) Pee eyece 1,22 | 0.67 | Dry. 

1241 | 0.57 | 1.10 1,25 4. 00 2. UOullenwie ss ee 1.05 | 0.57 | Dry. 

1242 | 0.66 | 1.40 1.65 6. 00 ShOO) erate 1.30 | 0.65 | Dry. | 

1240 | 0.64 | 1.20 1, 45 5. 00 SeOUNS ceceta 1.12 | 0.63 | Dry. 

1243 | 0.68 | 1.25 1,55 4.90 BAO) eee ook: 1.15 | 0.64 | Dry. 

1245 | 0.60 | 1.15 1.35 4.40 SOU Mee as 1.10 | 0.55 | Dry. 

1246 | 0.61 | 1.20 1.30 4.80 SekO oe se ee 1.12 | 0.60 | Dry. 

1244 | 0.65 | 1.35 1.50 5.73 6 HG oe ae 1.25 | 0.67 | Dry. 

13035 | Meee Sere Seen acme ARODY ie cons Oh| aaa s j1,00 seme Dry. 
104) eee eeelitans catanct 4,00 DESON lcaalcrecme LOou|eessee Dry. 

STOTT |S Sen BE Pee reacts 4. 40 PEST AUN ae eee 05" pases Dry. 

1307 |eeeee Bea |emtos Sars < 4.50 DRAON eee esse 03%| eaten | ORY. 

Bee ee | cease <e-coee |, 6,00)|) °B.20)). 2-8 S Teoh eee Dry. 



38 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

The animal varies from 4 to 6 inches in length of head and body; but 

neither of these extremes is ordinarily reached. The average length settles 

at very nearly 5 inches. The variation is 50 per cent. of the minimum, and 

33 per cent. of the maximum. 

The length of tail ranges from 2.25 to 3.90 inches. These appear to be 

exceptional figures, however; and to be within safe limits, we will take 2.50 

and 3.75 as ordinary extremes; the variation 1.25, exactly the same percent- 

age as that of the body. The average tail stands hard upon 3 inches. 

The ear (measured from the notch in front) runs from 0.55 to 0.75, set- 

tling at about 0.66, or two-thirds of an inch, in height. This dimension is sub- 

stantially the same as the distance from nose to eye. 'The limits of variation 

accord in their percentage with those already found for trunk and tail. The 

fore paws (measured from the wrist) are a little below this dimension (about 

0.60); their variability is about the same. : 

The hind feet run from 1.00 to 1.30 inches as extremes; more fre- 

quently from 1.10 to 1.25, settling near 1.15 as an average. This dimension 

averages a little less than the distance from nose to ear. 

The head is about 1.50 inches long, but runs from 1.25 to 1.66. 

The ratio of tail to head and body is this: No. 979, 3.20 to 6.00, or tail 

little over half the length of the head and body; No. 1237, 3.10 to 4.10, tail 

only an inch shorter than head and body, about three-fourths the head and body. 

The average tail (3.00 +-) is to the average body (5.00 —) about as 0.66 is to 

1.00; that is, it is about two-thirds as long. 

The coloration of this series is remarkably constant; in fact, we see 

nothing that calls for special comment. Some of the specimens are a little 

darker or a little paler, from presence of more or fewer black hairs above; and 

some are quite pure white underneath; others grayer; others again of a pale 

muddy-brownish; but these variations are not at all striking. 

We next insert a table of specimens of Sigmodon from Carolina to 

Southern Mexico. They embrace the type of S. “berlandieri” and all Baird’s 

other specimens of that supposed species ; typical examples of “‘ Hesperomys 

(Deilemys) toltecus”, De Saussure; rusty individuals agreeing with ‘Arvicola 

ferrugineus”, Harlan; LeConte’s, Audubon’s, and Bachman’s samples, &c. 
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TABLE VIII.—Measurements of thirty-nine specimens of SIGMODON jrom the Southern United States and Mexico. 

5 Nose to— 

= Locality. Collector. = Tail. |Palm.| Sole. | Ear. Remarks, 

is Bye. | Ear. | 0°!) rain. 
A put. 

35 | South Carolina.....- J. Bachman....... 0.60 | 1.10 | 1.35 | 4.50 | 2.75 | 0.54 | 1.07 | 0.55 | Dry. 

2047 | Georgia...-.-..-.... Lambe College.... 5.75 | 4.50 |. Way es Dry. 

01:2 dois oso sees: J. LeConte....-... . 65 4.75 | 3.60 | 0.54 | 1.18 | 0.63 | Dry. 
34 ( 5.50 | 3.25 | 0.60 | 1.22 | 0.65 | Dry. 

4823 6.25 | 3.75 | 0.50 | 1.25 | 0.70 | Alcoholic. 

4823 |. 5.75 | 3.25 | 0.50 | 1.15 | 0.68 | Alcoholic. 

Pil ee chile) ¢ hece recs J.J. Audubon .... 5.66 | 3.55 | 0.55 | 1.20 | 0.60 | Dry. 

4815 Dr. Gesner ....--. 5.00 | 3,75 | 0.55 | 1.22 | 0.67 | Alcoholic. 

2701 S. W. Wilson P20 eoeee= Alcoholic. 

PURREY | OAdOG) Sabee se iene oe] |e e dOikacaaeeeet nee Heel RBs Dry. 

9988 |. —— Fee cct esc: 7 3. Hea ees Alcobolic. 

909 Geayurdenann ees) rence | seem as een ces | eee 2,90) |---—.- DO eens Dry. 

9250 | Fort Cobb ..-..-.--- E. Palmer.....-...] 0.65 | 1.20 | 1.40 | 5.75 } 3.60 | 0.55 | 1.20 | 0.65 | Dry. 

9278)) "Texagi-2-----osecc=. LE Crtivandberg |: -.<--|-c2-<-|--so=- 5.00 | 3.50 |.----- 1.22 Dry. 

G021:}2— <3d0< 52 -2e=<- .-s-=- Gop bnGeonnieas == |eance=)| ete |e 5.50 | 3.75 | 0.56 | 1.10 Dry. 

9022 |.... mal eee ee hoe 6.00 | 3.50 | 0.55 | 1.20 Dry ; stretched. 

COPS) Pea CO) Goencncneee anes Pace! Qicae eence Seed Babee) | eae tposes 5.00 | 3.30 | 0.55 | 1.15 Dry. 

S20) 222 00) eens ese sn eee If. B. Butcher .--.| 0.80 | 1.50 | 1.60 | 7.00 | 4.30 |....-. 1. 20 Dry; much stretched. 

PA peat) SS soso eae Dek Claricen-.-5- WD Eee 8) beaaedl Ecce sl onsee|es-e=8 1.14 Dry. 

3} boc seit BRS BE A eae Bene CS aR SBE AAase at Meeere| Beeers| Soaees 7.00 | 4.00 |..-.-. 1.17 Dry ; much stretehed. 

PlsP) Ie OO) Seserceenm mone A. Schott <---.-.<- 0.65 | 1.30 | 1.45 | 5.65 | 2.93 | 0.54 | 1.18 Alcoholic. 

4927 | California..-......-- Cig ORY 9(c! ape erel oeein ss OBES) asec 6.00 | 4.00 | 0.66 | 1.40 Alcoholic. 

BOD Th | em OO tes ean = Bee Oe meee setae onl bowen |eweceafasse ce 5.50 | 3.80 | 0.55 | 1.25 Alcoholic. 

2681 | Matamoras, Mex.-.-.| Dr. Berlandier -...| 0.55 | 1.18 | 1.38 | 4.50 | 2.40 | 0.50 | 1.15 Alcoholic. 

566t) Coahuila, Mex ......| D. N. Couch ...-. 0. 1 Dry. 

264 | Nuevo Leon, Mex. .--|- Dry. 

262 | Santa Rosalia, Mex -}. Dry. 

263 | Tamaulipas, Mex -- Dry. 

574 |--- Ad Opsee acs cone B Dry. 

9384 | Zehuaian, Mex ..-.. 0. Dry. 

9385) |; -=.d0)--------------- é 0. Dry. 

9508 | Tehuantepec, Mex.. PMO) teases 0. Dry. 

9509) ee dO! 2. aecencecce=|os=- Cie S-eacenbed Pas ce Sees merece 4.40 | 4.40 |.---.- 1.19 | 0.54 | Dry. 

9510 |. 9.29 | 5.25 |.-.-.. 1.30 | 0.67 | Dry. 

9534 |. 0.00 | 3.25 }.----. 1.10 | 0.55 | Dry. 

6995 5.30) | 3.30 |.---.. 1.05 | 0.60 | Dry. 

GHATE 50-00) Soo SSscenesos5||sos3! Geeee scr cne sd per ere| | Heboer| ese 4.50 | 3.00 |-.-... 0.97 | 0.60 | Dry. 

7210}] Orizaba, Mex ......-|..-. c 3 5.00 | 3.60 |.-.... 0.98 | 0.58 | Dry. 

9926 | Mirador, Mex ...... 1.25 | 1.45 | 4.75 | 3.50 | 0.51 | 1.05 | 0.63 | Alcoholic. 

B392 1 ee OO eeec crease -ce [sass : 8) eae noord R=RSea sescse Sesed| ei Alcoholic; young. 

GACTs seen OOmndaaeee cases ses| 70s ss cee coe. |eoceal cuca} tacscalsew oct senne Alcoholic ; young. 

Ani eet OMe te en lee ie ees ee eee eels lees o Alcoholic ; young. 
' 

* There is some mistake in Professor Baird’s measurement of No. 34 (6.00 long; tail, 4.25); the specimen does not show 

theso dimensions. 

t Type of 8. “ berlandieri”’, Baird. 

} Representing Hesperomys (Deilemys) “‘ toltecus”’, De Saussure. 

If these specimens are all really of one species (as we hold, and aim to 

prove), the limits of variation are set somewhat further apart, as would be 

expected from the extent of country, representing different climatic conditions. 

Excluding Nos. 8 and 8820 as obviously overstuffed (they could not 

have exceeded 6.00 in the flesh), the length of the body remains substanttally 
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the same, and with nearly the same limits of variation that were found in the 

Carolina series (4.40 to 6.00), though none drop to 4.00, The same may be 

said of the ears, fore feet, head, nose to ear, and nose to eye. The case is 

different respecting the tail and hind feet, in which we get some new figures 

requiring attention, as the dimensions of these parts have entered into the 

specific diagnoses. 

For all the United States specimens, except three (Nos. 8820, 566, and 

8), both the absolute and relative length of the tail is almost exactly as in 

Carolina skins; if anything, the tail is rather shorter than longer. In none 

of the United States specimens do the feet differ appreciably from the Carolina 

figures. In No. 8, the tail first touches 4 inches; the tail of 8820 is a little 

longer (4.30); that of 566 (type of “berlandieri”) is still longer (4.60). But 

not one of these even equals, not to mention exceeding, the head and body, as 

alleged for “berlandieri”. In several Mexican skins, similarly, the tail sur- 

passes 4.00 (Nos. 9385, 9508, 9509, 9510); and in two of these (9509, 9510) 

it actually equals the trunk. These are the only instances of this occurrence 

in the whole series; and that they fall in the category of individual variations 

is proven by the following considerations :-—First, these specimens are associ- 

ated with others (Nos. 9534, 6995, 6996, 7210) positively identical in every 

respect, and in which the tails bear the ordinary positive and relative length 

of Carolina skins; secondly, the Texan and Mexican skins differ more znéer 

se in length of tail than they do from the Carolina ones; thirdly, we can 

form from our two tables the following graduated series of tails’ lengths: 

2.25, 2.40, 2.50, 2.70, 2.75, 3.00, 3.10, 3.20, 3.30, 3.40, 3.50, 3.60, 3.70, 3.75, 

3.90, 4.00, 4.30, 4.40, 4.60, 4.70, 5.00, 5.25! Where shall we make a break 

in this chain to establish specific difference upon length of tail? It is hard 

to admit a variation of two inches in the tail of an animal the tail of which only 

averages three inches long; but we do not see how to get around the figures. 

We found the feet of Carolina specimens to range from 1.00 to 1.30. 

Among the Southwestern United States and Mexican examples, we have a 

slight widening of the limits—from 0.97 to 1.37 and 1.40. The foot of 4927 

is indeed enormous, 0.10 longer than the maximum Carolina foot, and heavy 

in proportion; while that of 9384 is hardly less. But No. 9385 (a specimen 

that might have been twin-brother to 9384, the two are so absolutely alike in 

other respects) immediately sinks the figure to 1.80, which is at the Carolina 

extreme; and No. 4927 bis (taken along with 4927) has the foot within ordinary 
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limits. And, on the other hand, Nos. 6996 and 7210 have feet a trifle under 

an inch, yet are positively identical with No. 9508 for example. And in only 

fifteen Mexican skins the feet range thus: 0.97, 0.98, 1.05, 1.10, 1.10, 1.12, 

WA 1 eG old ed 20) 1:25541:30, 0-30, 137i! 

Mr. Allen has already (/. c. 184) called attention to the fact that Professor 

Jaird’s own measurements of S. “berlandieri” do not bear out his statement 

that the tail is “equal to or longer than the trunk.” ‘In the latter [S. hespidus], 

the length of the tail to the length of the trunk is as 69 to 100; in the for- 

mer (S. ber/andieri), as 63 to 100!” Moreover, if the statement were correct, 

it would conflict with Professor Baird’s generic characters; fur he says 

(p. 501, B. N. A.) that in Szgmodon the tail is “shorter than the trunk.” 

But color bas been adduced also, and we are to inquire about this. No. 
’ 

566, the type of ‘“‘berlandieri”, certainly does not show us the slightest 

shade of color different from many Carolina skins; the same is the case with 

some other examples of “berlandieri”. Others, however, as Nos. 9021 and 

8820, are appreciably paler than any Carolina ones we have seen; being 

“orayish yellow brown lined with black”, exactly as stated by Professor 

Baird; and this pallor is even surpassed by Nos. 9284 and 9385. Here the 

bleached color is striking; indeed, the animals are as whitish as <Arvicola 

“Dbreweri” compared with r7parius ; and the tail of one of them (the other’s 

{ail is broken off) is longer than usual, though still an inch shorter than the 

trunk. But these are the specimens with the enormous feet, and so differ 

from “berlandieri” quite as much as they agree with it; and they are associated 

with other specimens quite as dark colored as the ordinary Carolina /ispidus. 

Some of Professor Sumichrast’s skins are typical of the ‘Hesperomys 

toltecus” of De Saussure (/. c.), upon which this naturalist based his subgenus 

Deilemys. There is no question of the accuracy of this identification ; the 

specimens agree in every particular* with De Saussure’s elaborate and faithful 

description. When we began to examine the animal, we were inclined to 

think it different from S. hispidus, viewing the remarkably small feet, which 

appear the smaller when compared with such feet as those of Nor 9384 for 

*Save one. De Saussure, in commenting upon the aflinities of Deilemys, remarks its likeness to 

Oryzomys, but says the skull lacks the supraorbital “créte” as:ribed to Oryzomys by Baird; whereas we 

find it present in a skull of Sigmodon toltecus, taken from No. 7210. But De Saussure may have misap- 

prehended Baird’s remarks, or may have had a skull not quite mature. The raised rim of the orbits is 

not fairly shown except by perfectly adult animals. Moreover, we find it in many other Mexican 

species, even in such a delicate one as Nyctemys sumichrasti, De Saussure, in which this author likewise 

says it does not exist. 
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example. But, in every other respect, it is identical with ordinary Carolina 

hispidus ; it will be observed that it is not in the long-tailed set; in color it is 

fully as dark reddish-brown as average hispidus, while the feet are, after all, 

only at or barely below (0.02 or 0.03) the minimum of those of h/spedus. 

Thus it is impossible for us to regard ‘‘berlandieri” or ‘“toltecus” as spe- 

cifically different from hispidus. There may be those, however, who are ready 

to admit all we claim, and yet may think these extremes of one species worthy 

of being distinguished by name as varieties. We have no real objection to this 

course; and, with a reconstruction of the original diagnosis of ‘ berlandieri”, 

we will present for such naturalists the best diagnosis that can be framed, 

which may pass for what it may be worth to them :— 

S. hispidus hispidus—Reddish-brown, lined with black, beneath whitish. 

Tail rarely equaling body alone. Hind foot not over 1.30 nor under 1.00. 

S. hispidus berlandieri—Grayish-brown, lined with black, beneath white. 

Tail sometimes equaling body and head. Hind foot not over 1.87 nor 

under 1.10. 

S. hispidus toltecus—Reddish-brown, lined with black, beneath whitish. 

Tail rarely equaling head and body alone. Hind foot not over 1.10 nor 

under 0.95. 

We may observe in passing that the specimens of Sigmodon with the 

tail as long as the head and body bear a remarkable superficial resemblance 

to Oryzomys. But Sigmodon may always be known, first, by its hispid pelage; 

secondly, by its large orbicular ears about equaling in height the distance from 

nose to eye; thirdly, by the subequality of the 1st and 5th toes—the latter 

reaching little, if any, beyond the base of the 4th, instead of to its middle joint, 

as in Oryzomys. These distinctions sometimes come into play, for we have 

Mexican and Jamaican skins of Oryzomys identical in color with Sigmodon, 

and really requiring a second glance to tell them apart. 

Among our United States skins, some, like No. 20, are unusually rusty- 

colored all over, and represent Arvicola ferrugineus, Harlan. 

As Professor Baird has shown, the Arvicola texiana of Audubon and 

- Bachman is no doubt a Sigmodon. The dimensions assigned render any 
other interpretation impossible. It is true, we have never seen a Sigmodon, 

, or any other American Murine or Arvicoline, spotted and blotched in the way 

described; but such coloration is contrary to all analogy in this group, and 

cannot be considered normal. 
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GENUS HESPEROMYS, Waterhouse. 

x Mus, sp., AUCTORUM. 

x Arvicola, sp., HARLAN, Am. Monthly Journ. 1832, 446 (nuttalli).—Aup. & Bacu., Q. N. A. (sonoriensis, 

LeC.; tecana, Woodh.; and oryzivora, Aud. & Bach. = Mus palustris, Harl.). 

X Hypude@us, sp., MAXIMILIAN, Reise, &e. ii, 1841, 99 (1. leucogaster, Max. Mus missouriensis, Aud. & 
. Bach.). 

> Musculus, RAVINESQUE, Am. Monthly Mag. iii, 1818, 446 (type, MZ. leucopus, Raf.!). 

< Hesperomys, WATERHOUSE, Zool. Voy. Beagle, 1839, 75 (established to accommodate the New World 

mice collectively, and therefore equivalent to the tribe Sigmodontes as now understood). 
> Calomys, AuD. & Bact, Q. N. A. ii, 1851, 303 (aurcolus). (Not of Waterh.) 

> Onychomys, BAIRD, M. N. A. 1857, 458 (type, Hypudwus leucogaster, Max.). 

> Oryzomys, BarRD, op. et loc. cit. (type, Mus palustris, Harl.). 

> Vesperimus, CouEs, Proc. Acad. Nat. Sci. Phila, 1874, 178 (type, H. leucopus). 

In proposing the name Hesperomys, Waterhouse’s idea, as is evident 

throughout his article in the Zoology of the Beagle, was simply to separate 

the New World Murine, collectively, from the typical Mures of the Old 

World, upon the broad character of the tuberculation of the molars, which is 

biseriatim in the former and triseriatim in the latter. Although treating 

exclusively of the South American species, he says in one place, ‘ Mus leu- 

copus, Neotoma, and Sigmodon certainly belong to the same group.” It is 

plain, therefore, that his genus” Hesperomys is precisely equivalent to the 

“tribe,” or supergenus, now called Sigmodontes. 

In a word, “ Hesperomys” is a tribal name, comprehending in itself the 

genera and subgenera that here follow: A, in South America, Calomys 

(= Eligmodontia, F. Cuv.), Habrothrix, Phyllotis, Scapteromys, Oxymicterus, 

Holochilus, Reithrodon ; and, B, in North America, Vesperimus, Onychomys, 

Oryzomys, Ochetodon, Sigmodon, Neotoma. 

Almost from the very first, naturalists perceived the heteregeneous char- 

acter of this assemblage under the comprehensive term Hesperomys, and 

sought to eliminate proper generic groups. Waterhouse himself made a 

number of subdivisions, which, with some modification, have been generally 

accepted. It is a matter of obvious necessity to restrict Hesperomys, and so 

define it that it shall designate a homogeneous group. ‘To do this, we have 

first to throw out the forms worthy of generic separation, then to mark out 

the subgeneric divisions of Hesperomys, and finally to tie down the name in 

its strict sense to the species upon which it is based. 

From the circumstances under which Hesperomys was instituted, and the 

author’s evident intention in founding it, it is difficult to say what should be 

considered as his type-species; really, he had no type in view. But, in draw- 



44 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

ing his comparisons between Mus and the new group he was about to estab- 

lish, he happened to select Mus rattus and Mus bimaculatus tor that purpose. 

We may therefore, with entire propriety, elect Mus bimaculatus as technically 

the type of Hesperomys. When, in 1837, Waterhouse established the sub- 

genus Calomys upon C. elegans, he included in it both bimaculatus and graci- 

lipes. Eligmodontia of F. Cuvier, of the same date, has the same strictly 

consubgeneric species as its type. It is a question, therefore, whether either 

Calomys or Eligmodontia ought not to take precedence over Hesperomys ; but 

as the latter name has become firmly established, and as the prior name 

Calomys is by the same author, and at least as early as Eigmodontia, there is 

really no necessity for a change. 

Resting, then, upon this application of Hesperomys, in its strictest subgen- 

eric sense, to such species as bimaculatus, elegans, ad gracilipes, we will inquire 

how far the name may be extended in its generic application. In his able 

essay of 1857, Professor Baird points out, in elaborate detail, the characters 

of the South American species, and, excluding Reithrodon and Holocheilus as 

worthy of full generic rank, he makes Hesperomys to include three subgenera, 

viz.,—Calomys, Waterh.; Habrothrix (= Habrothrix plus Phyllotis, Waterh.) ; 

and Oxymicterus (= Oxymicterus plus Scapteromys, Waterh.). Recurring to 

the North American forms, he establishes three subdivisions,—Hesperomys, 

Onychomys, and Oryzomys.* We are able to confirm the validity of these 

groups in the most unequivocal manner; the only question being whether 

the deucopus group that Professor Baird left in the subgenus Hesperomys is 

not entitled to subgeneric ‘distinction from the South American bimaculatus. 

Professor Baird himself suggests that this ought to be done; and, so far as we 

can judge from the descriptions of authors, the suggestion is available. 

The Vesper mice of North America, collectively, seem to be differentiated 

from those of South America by characters only less important than that one 

which trenchantly divides them both from Old World Mures. Neotoma of 

North America has nothing whatever to correspond in South America. The 

large, leporine, grooved-incisor species of South America are generically differ- 

ent from the little murine species that have been called Reithrodon in North 

America. Holochilus has no nearer representative than Sigmodon, which is 

* Really four subdivisions, as he distinguishes the naked-footed species (californicus and eremicus) 
from the leucopus type; but he very properly refrains from naming this section. It does not appear 

to us to have even subgeneric value, as the barefuotedness is merely an accident of the animal’s desert 

habitat. 
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an entirely different genus. And although other species of the large genus 

Hesperomys may not necessarily be separated generically, yet the subgenera 

seem entirely different. The form Oryzomys appears not to be represented 

at all in South America ; while, likewise, the form Oxymicterus of South 

America has no exact analogue. Onychomys and Habrothrizx would seem to 

represent each other in their arvicoline form, yet they are abundantly worthy 

of subgeneric separation. Probably the closest approach to identity of form 

is found in the North American /eucopus group (and especially the species 

aureolus or nuttallii, where alone we have yellowness underneath) with the 

Calomys group (i. e., Hesperomys sensu strictiss.); but even here there is 

room for the subgeneric separation that we make in the succeeding article. 

In our comparative ignorance of the South American forms, we shall not 

venture upon any diagnosis or description of the full genus Hesperomys. 

Ample details of the North American forms will be found under the respect- 

ive heads of Vesperimus, Onychomys, and Oryzomys. For similar reasons, we 

refrain from any but North American citations in the foregoing list of 

synonyms. 

We append a table, which may serve to exhibit the correspondences or 

other relations of the North American with South American forms. 

NortH AMERICAN. | SouTH AMERICAN. 

a. With grooved upper incisors. 

Genus OCHETODON, Coues. Form murine. | Genus Rerrnropon, Waterh. Form leporine. 

b. With smooth upper incisors. 

Subgenus VESPERIMus, Coues. Form murine. | Subgenus Catomys, Waterh. Form murine. 

Subgenus ONycHomys, Baird. Form arvicoline. Subgenus Hasrorurix, Waterh. Form arvicoline. 

? Subgenus OxyMIcTEeRus, Waterh. 

Subgenus Oryzomys, Baird. Form rat-like. ? 

Genus Horocuitus, Brandt. Form rat-like. Genus SIGMODON, Say. Form arvicoline. 

? Genus Neoroma, Say. Form rat-like. 

Suscenus VESPERIMUS, Coues. 

= Musculus, RAFINESQUE, Am. Mouthly Mag. iii, 1818, 446 (leucopus). 

< Hesperomys, of North American writers. 

= Hesperomys, Barrp, M. N. A. 1857, 458 (leucopus). 

> Calomys, Atv. & Bacu., Q. N. A. ii, 1851, 803 (aureolus). Not of Waterhouse. 

= Vesperimus, COuES, Proc, Acad. Nat. Sci. Phila. 1874, 178 (type, Mus leucopus, auc*.). 

We restrict our term Vesperimus to leucopus and its immediate North 

American allies. As intimated in the foregoing article, it is exactly equivalent 
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to Hesperomys of Baird, as limited by that author, as above cited. Calomys, 

as used by Audubon and Bachman for their Mus aureolus, is not a synonym, 

subgenerically, of Calomys, Waterhouse ; aureolus being strictly of the same 

group as leucopus, while Calomys of Waterhouse refers to the South American 

elegans, bimaculatus, &e. The only other name, except Hesperomys, that we 

can find has been applied to the present subgenus, is Muscudus of Ratinesque. 

This name, in strict technical conformity with the rules of nomenclature, 

ought to be adopted ; and it is nothing to the point that its proposer did not 

properly define it, for we know that he used it in connection with deucopus. 

But the name is so inseparably connected with Mus musculus, that to use it in 

a different connection, aud one where the tribal distinctions from Mus especially 

require to be signalized, would result in an evil of far more consequence than 

the breach of a rule of nomenclature. While we regret that we happen to be 

personally interested in this, one of the rare cases where the law of priority 

must be set aside, nevertheless we cannot disregard its obvious requirements. 

The following paragraph is diagnostic of the subgenus Vesperimus :— 

Cuars.—Of medium and small size, lithe form, and quick movement. 

Eyes large, prominent. Snout pointed. Ears large, rounded, thin, finely 

scant-pilous ; antitragus evident but not valvular. Fore feet hardly: or not 

half as long as the soles; palms naked; fore claws not larger than hind claws, 

that of the obsolete thumb rather a nail; other fore digits slender, 3d and 4th 

subequal and longest, 2d and 5th successively much shorter. Hind feet long, 

slender; soles 6-tuberculate, naked, or scant-furred on the posterior third ; 

2d, 3d, and 4th toes much longest and subequal, 5th shorter, 1st much shorter. 

Tail terete, slender, closely hairy, subequal to the trunk in length (ranging 

from as long as body alone to a little longer than head and body together). 

Pelage soft, close, glossy, with but few longer bristly hairs; feet and under 

parts white or whitish; body and tail more or less distinctly bicolor. No 

lanuginous tufts of hair about the ears. Back upper margin of orbit not 

beaded. 

The skull and teeth of all the North American Hesperomys are so much 

alike, while the external form is so different in the three sections of Vesperi- 

mus, Onychomys, and Oryzomys (as will be evident upon comparing the 

diagnoses given beyond of these genera), that we have preferred to define 

Vesperimus chiefly by external characters. The skull of Onychomys merely 

differs from that of Vespertmus in being a little larger and heavier, not quite 
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so constricted across the orbits, and having a rather shorter and more swollen 

rostral portion ; the molars are a little larger, with more open indentations 

of enamel along the sides. The skull of Oryzomys enlarges a little upon that 

of Onychomys, and has the sharp edge of the orbits raised into a slight thin 

crest ; there is also some difference in the palate, as described beyond. But 

these differences are all so slight, that, were they unaccompanied by striking 

external characters, they could hardly be considered as of more than specific 

value. In the following description of the skull of Vesperimus, the cranial 

characters of all North American Hesperomys will be essentially reflected. 

The skull is thin and papery, showing nothing of the solidity and massive- 

ness and strong ridges of Arvicoline. The cranial part is broad and depressed ; 

the lengthwise profile of the top is one very gentle curve, both behind and 

before, from the highest point opposite the orbits. The zygomatic width is 

almost precisely half the total length; the height of the cranium is three- 

eighths of the total length; the length of the lower jaw is two-thirds of the 

total length. The zygomata, very slender and strictly styloid, dip deeply 

down to the level of the palate. At first, they stand out at right angles with 

the skull, then sweep abruptly backward till they become parallel, and then 

turn abruptly up to the squamosal. Nearly all the arch is made by the large 

processes of the maxillary aud squamosal; the jugal itself being extremely 

minute. The cranial part of the skull does not noticeably encroach upon the 

orbits, which are rather shallow subcircular cups, with the principal foramina 

crowded into a depressed corner low down and far back, just above the alve- 

olar level—in fact, a little behind (if anything) the last molar. The interor- 

bital constriction is moderate, but always wider than the rather slender and 

tapering rostrum. The nasal bones stick far out in front, with the intermax- 

illaries, surpassing a perpendicular let full upon the faces of the incisors; 

behind, these bones are likewise subequal, and they nearly or quite reach to 

opposite the orbits (they vary a good deal in different species, as well as in 

different specimens of the same species, in this regard). The foramen magnum 

is large, subcircular, or trefoil from emargination superiorly. The parietals 

are small and subquadrate; the interparietal is small and short for its width ; the 

bullae osseze are small, very thin, and very obliquely placed, owing to the 

wedge-shape of the basi-occipital. The incisive foramina are rather open, but 

short, ending in advance of the molars. The palate ends behind almost 

exactly as in Mus, as far as configuration is concerned; but it does not reach 
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so far back, terminating nearly or exactly opposite the last molars (see Ory- 

zomys). The lower jaw is straighter on the whole than in many Murines, 

from the great backward set of its condylar ramus; but in spite of this 

obliquity, the coronoid is so short (a mere little sharp point of bone) that it 

does not attain the level of the condyle. The outside of the ramus is strongly 

ridged by the passage of the incisor-root. The descending process of the 

lower jaw is rather slight, subtriangular, with a sharp termination, lies below 

the level of the molars, and has its under edge inflected. 

Before noticing the dentition, we may pause to observe what indication 

of the. habits and food of the animal the bare skull affords us, without refer- 

ence to the teeth. The comparative weakness of the whole masseteric 

arrangement is evident. It is a wide remove from the climax of rodent 

masticatory apparatus seen in the Arvicoline, where the short solid skull and 

massive jaws and deep muscular impressions and prominent bony points 

dappui, are all so conspicuous. There is even less of this sort of thing than 

is seen in Mus or Neotoma or Sigmodon. The thinness and smoothness of 

the skull, and the comparatively slight bony points it develops, prepare us 

for the very modest dental armature that we find, and clearly indicates a diet 

of much softer substances. The teeth of NMeotoma or Sigmodon or Mus are 

hardly more inferior in power to the ever-growing heavily-mailed grinders of 

Arvicoliné than are the teeth of Hesperomys to those of the genera just 

named. Among American forms, no one except Ochetodon has such small and 

weak molars as Vespertmus shows. 

The incisors offer nothing specially noteworthy. ‘The upper are short, 

much curved, narrow across, a good deal deeper than broad, smooth in front, 

and shortly obliquely beveled behind; the under are much longer and slen- 

derer, and with longer beveling. The molar series is both short and narrow, 

between one-sixth and one-seventh the length of the skull, and thus hardly 

longer than the distance between them, or the width of the palate. The 

molars rapidly decrease in size from before backward, particularly in the 

upper jaw, where the last one is subcircular, and not more than half as large 

as the middle one, which itself is less than the front one ; in the lower jaw, 

the same progressive diminution occurs, but the difference in size is not quite 

so evident. The molars of the upper jaw have three roots apiece, two exter- 

nal and one internal; those of the under jaw have but two, placed one after 

the other on the median line. 
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In Hesperomys, as in Mus and Ochetodon, and not as in Sigmodon and 
Neotoma, the tubercles of the molar crowns are long persistent. A great 
majority of the specimens of Hesperomys in the collection before us present the 

tubercles intact, while it is rare to see skulls of Meotoma and Sigmodon in 
which the crowns are not already ground flat, so as to show the dentine area 

surrounded by the plicated enamel-sheet. This would seem to argue a much 
slower growth of the grinders. In the rapidly and continuously growing 
molars of Arvicola, the crowns are worn flat, and show their characteristic 

dentine triangles as soon as they fairly surmount the alveoli; here the oppo- 

site extreme is witnessed. The unworn molars of Hesperomys show a double 

lengthwise series of conical tubercles connected by lower crosswise ridges, 

and the whole face of the tooth is encased in a sheet of enamel continuous 

with that of the sides of the tooth. Although, as we have said, the main 

tubercles are biseriatim, yet the first pair of the front molar of either jaw may 

appear like one, from being so close together; this azygos anterior one being 

followed by two perfectly distinct pairs; the second tooth has only two pairs, 

but perfectly distinct ones ; on the small hinder tooth, the pairing of the tuber- 

cles is obscure. The tubercles are not exactly opposite each other in crosswise 

pairs, but are half-alternating. Down between the bases of these conical 

eminences are seen furrows, the more readily noticeable because generally 

blackened, apparently by the sticking of foreign matter in them. They rep- 

resent the deep close-curved plications of enamel that penetrate the tooth 

from either side ; the ends of the loops nearly or quite meeting in the substance 

of the tooth. 

If the foregoing account is perfectly intelligible, it will be seen that, after 

abrasion has commenced, the molar crowns will present a different pattern 

with each stage of the process. The main conical tubercles are first razeed, 

and then the connecting crests and little accessory tubercles follow by the 

same filing-down operation ; consequently, the pattern of the molar crowns 

must be used as a zoological character with great caution, if at all; the minor 

details are of no sort of consequence; and even in using this broad pattern it 

is necessary to compare age for age (or rather condition for condition, since 

different individuals get their teeth filed down with variable rapidity) in draw- 

ing up the characters of species or subgenera. At the last stage specified, 

namely, when main tubercles and connecting crests and accessory tubercles 

have disappeared, we see a single dentine area occupying the whole face of 

4™ 
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the tooth, surrounded by a zigzag enamel-wall, which sends into the dentine 

space, from each side, two indentations ; these indentations on the outer side 

being much deeper than those from the inner side, and semicircular in out- 

line, with convexity forward; these insulations being loops of enamel, 7 e., 

consisting of the enamel-sheet folded against itself; at the point of the begin- 

ning to fold, there is, of course, an external nick or reéntrance, and so there 

are two of these on each side of the tooth, the inner being the more open. 

In the next stage, a little further abrasion grinds out the continuity of these 

inlying enamel-folds with the general enamel-envelope, because the folds are 

not so deep down in the substance of the tooth at its edges as they are in the 

interior; and then we have the condition of crescentic islands of enamel lying 

in the general dentine area that is surrounded by the general indented enamel- 

wall. This occurs at full maturity. The final condition of senile decline is 

still something different; for, lastly, these enamel islands are entirely rubbed 

out, and the face of the tooth is one continuous area of dentine, a little exca- 

vated or sunken below the level of the continuous exterior sheet of enamel 

that irregularly surrounds it. 

These special details, though readily observed, are difficult to describe 

clearly, and the description must be followed with specimens in hand. The 

student may imagine the top of a pigeon-pie, full of humps and hollows, 

gradually razeed down by a succession of thin, parallel, horizontal slices. Let 

the crust be the enamel, and the substance of the pie the dentine; the first 

slice will shave off the tops of one or more humps, exposing the interior 

(dentine) in isolated places, these islands lying in a net-work of crust (enamel) ; 

other slices will make a continuous hole through the crust (enamel), exposing 

a continuous area (dentine) bounded by an irregular wall of crust; and 

So on. 

All this is very different from the straight upright bundles of prisms that 

compose the teeth of Arvicola; after the bumpy tops of which are once filed 

down smooth, further abrasion, continued never so long, does not essentially 

modify the pattern of the crowns. 

HESPEROMYS (VESPERIMUS) LEUCOPUS. 

White-footed or Deer Mouse. 

American Field Mouse, or Rat, PENNANT, Synopsis, 1771, No. 303; Hist. Quad. 1781, No. 302; Aret. Zool. i, 

1784, 131. 
American Wandering Mouse, Barton, Med. & Surg. Journ. Phila. i, 1805, 31 (notices a great migration 

by Lake Erie). 
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Mus sylvaticus, var., ERXLEBEN, Syst. An. i, 1775, 390 (based on the New York var. of Pennant). 
Mus sylvaticus var. noveboracensis, Fiscurk, Synopsis, 1829, 318 (New York variety). 
Mus noveboracensis, SELYS-LONGCHAMPS, Etudes de Microm. 1839, 67. 

Mus agrarius var. americanus, “ Kerr’s Linneus, 1792, 231” (based on Pennant). 
Hesperomys ( Vesperinus) americanus, CouES & Yarrow, Rep. Zool. Expl. W. 100th Merid. 1875, — (in press). 
Mus agrarius, GODMAN, Am. Nat. Hist. i, 3d ed. 1860, 316 (also in the earlier editions)—Lins.ry, Am. 

Journ. Sci. xlii, 1842, 351. 

Musculus leucopus, RAFINESQUE, Amer. Monthly Mag. iii, 1813, 446. 
Mus leucopus, DesMAREST, Mamm. ii, 1822, 307.—Hanrvan, Fn. Amer. 1825, 151.—Grirrirn, Anim. Kingd. 

VY, 1827, 233.—FiscuEr, Synopsis, 1829, 326.—? Ricuarpson, Zool. Journ. iii, 1818; In. Bor. 
Am, i, 1229, 142 (perhaps rather referable to var. sonoriensis)—DrKay, N. Y. Zool. i, 1842, 82, 
pl. 23, fig. 1—Avup. & Bacn., Q.N. A. i, 1849, 300, pl. 46.—Tuompson, Nat. Hist. Vermont, 
1853, 13.—KEnnicort, Agric. Rep. U. S. Patent Office for 1856 (1857), 90, pl. 10. 

Hesperomys leucopus, LECONTE, Proce. Acad, Nat. Sci. Phila. vi, 1852, 413.—Barrp, M. N. A. 1857, 459.— 
ALLEN, Bull. Mus. Comp. Zool. i, 1869, 227 (Massachusetts), and ii, 1870, 178 (Florida).— 
Dat, Alaska and its Resources, 1870, 577.—MaxiM1114n, Arch. Naturg. xviii, 1862, pl. 4, f. 4 
(penis-bone); Verz. N.-Am. Siiug. 1862, 156.—And of most late writers. 

Hesperomys ( Vesperimus) leucopus, COUES, Proc. Acad. Nat. Sei. Phila. 1874, 178. 

Cricetus myoides, GAPPER, Zool. Journ. v, 1830, 204, pl. 10 (Canada). 

Hesperomys myoides, Barrp, M. N. A. 1857, 472 (Vermont; based on Gapper). 
Arvicola emmonsii, DEKAY, Rep. Quad. Mass. 1840, 61. 

Hespcromys maniculatus, WAGNER, Wiegmann’s Archiy, 1843, ii, 141, and 1845, ii, 148; Abhand. Akad. 
Wissensch. v, pt. ii, 1848, 316 (Labrador). 

Hesperomys polionotus, WAGNER, Wiegmann’s Archiv, 1843, ii, 52 (Georgia). 

Hesperomys campestris, LECONTE, Proc, Acad. Nat. Sci. Phila. vi, 1853, 413 (New Jersey ; type, No. 4726, 

Mus. Smiths.).—Aup. & Bacu., Q. N. A. iii, 1854, 295 (after LeConte).—Bairp, M. N. A. 1857, 
485 (after LeConte). 

Hesperomys texanus, Woopnouse, Proc. Acad. Nat. Sci. Phila. vi, 1853, 242; Sitgreave’s Rep. Expl. 
Zuni River, 1853, 48, pl. 2 (El Paso, Tex.; type, No. 2559, Mus. Smiths.).—Aup. & Bacn., Q. 

N. A, iii, 1854, 319 (atter Woodhouse).—Bairp, M. N. A. 1857, 464, pl. 8, fig. 1, pl. 52, fig. 5, 

a-b (Texas and New Mexico); U.S. & Mex. Bound. Surv. ii, pt. ii, 1859, 43.—KrNNeErzy, 
P. R. R. Rep. x, 1859, 14, pl. 8. fig. 1. 

Hesperomys cognatus, LeContTE, Proc. Acad. Nat. Sci. Phila. vii, 1855, 442 (Southern States; types, Nos. 

4703, 4709, Mus. Smiths.).—Barnp, M. N. A. 1857, 469 (Southern States). 

Hesperomys gracilis, LECONTE, Proc. Acad. Nat. Sci. Phila. vii, 1855, 442 (Ohio or Michigan, and Wiscon- 

sin; types, Nos. ——, 4710, Mus. Smiths.). 

Hesperomys austerus, BAtRD, Proc. Acad. Nat. Sci. Phila. vii, 1855, 3364 Washington Territory ; types in 

Mus. Smiths.) ; M. N. A. 1857, 466.—Cooprr & SuckLey, Nat. Hist. Wash. Terr. 1860, 102, 127. 
Hesperomys boylii, Bstrp, Proc. Acad. Nat. Sci. Phila. vii, 1855, 535 (El Dorado County, California; type, 

No. 356, Mus. Smiths.); M. N. A. 1857, 471, pl. 8, f. 3, pl. 52, fig. 3, a-e (California, Oregon, 

and Washington Territory). 

Hesperomys gambeli, BarrpD, M. N. A. 1857, 464 (Pacific coast, United States)—Nerwserry, P. R. R. Rep. 

vi, 1857, Zool. 60.—Bairp, P. R. R. Rep. Cal. Route 1859, No. 3, 82.—Coorrr & SuCKLEY, 
Nat. Hist. Wash. Terr. 1860, 102, 127. 

ol og? Hesperomys indianus, MAXIMILIAN, Archiy fiir Naturg. xviii, pt. i, 1862,111; Verz. N.-Am. Siiug. 1862, 159 

(Indiana). 

Nore (1).—References to the recognized varieties of leucopus are excluded from the above, and will 
be found under their respective heads. : 

Note (2).—It is not certain that some other specific name will not be required to be adopted 

instead of the established Jeucopus which we continue to use. Since the animal falls in a different genus 

from Mus, sylvaticus or agrarius might perhaps be employed, though both of these terms were originally 

proposed for another species. Another candidate for recognition is the varietal term americanus, said to 

appear in Kerr’s Linneus, 1792. The latter will be found used by Dr. Yarrow and ourselves in the 

forthcoming volume above cited ; as we fully expected, at the time of allowing it to pass into metal, to 

be able to verify the quotation. Reference to Kerr’s work, however, having proved impracticable, the 
term leucopus is allowed to stand, pending fical settlement of the question. 

The characters of Hesperomys leucopus will have been so fully elucidated 

by the time we have concluded the investigation that we purpose entering 
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upon to prove the position we assume regarding certain nominal species, that 

no detailed description is required in this connection. Some general observa- 

tions, however, will not be out of place here. 

The under parts of the adult animal are snowy white, and this includes 

the upper surfaces of both fore and hind feet to the wrist and ankle, and 

usually the greater part of the outside of the fore leg also, so that the sharp 

line of demarkation between the white and the color of the upper parts gen- 

erally passes in a pretty straight line by the shoulder along the side of the 

neck and side of the head, a little below the eye, to the snout. But the 

extension of color down the fore leg is utterly indefinite, for two reasons :— 

first, in the young, while still gray, the color normally reaches the paws, and 

its subsequent restriction is a matter of gradual change with age; yet a great 

many individuals do not seem to perfect this change, but remain for some 

seasons at least in the same condition ; and, secondly, many young ones have 

the outside of the legs as largely white as they ever become in the old. As 

a specific character, therefore, this feature is not of the slightest consequence. 

In general, the color of normal adult examples, as No. 1434 from Massa- 

chusetts, is a rich fawn, with a pretty well defined dorsal darkening length- 

wise from occurrence of black-tipped hairs along the back. But this ‘‘typical” 

coloration is expressed in noticeably few of the specimens that make up an 

average miscellaneous lot—probably not one in six; while the departures from 

it defy description. : 

This is, moreover, independent of the normal regular change of pelage 

with age. The young are at first plumbeous-gray above and ashy-white 

below, without a trace of brown or fulvous shade ; this has to change gradu- 

ally into the hue given in the last paragraph. Ina considerable proportion of 

specimens, the change is observed to begin along the sides as an indistinct 

stripe of fulvous; and this progresses until the whole pelage is changed. 

This lateral stripe is sometimes pretty sharp, but oftener merges insensibly 

into the gray color; so that we are unable to lay down any appreciable stages 

in the transition. 

It is also highly probable that a considerable percentage of individuals 

pass their whole lives in a pelage nearer gray than fawn color; and it is 

unquestionable that the animal can and does breed in such condition. 

In the vast majority of instances, the tail is pretty sharply bicolor—white 

underneath, and on top corresponding in color to the back. The dark area 
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oceupies from one-third to nearly or quite one-half of the cireumference— 

generally about two-fifths. But, in many cases, the line of separation is 

obscure, and then the tail is simply paler below than above. Even some other- 

wise typical Massachusetts specimens show this last condition. 

The variation in absolute and relative length of the tail is greater than in 

any other dimension. It ranges from obviously longer than the head and 

body to about equal to the body alone. This, it should be observed, is inde- 

pendent of locality, and exclusive of what we have admitted further on as a 

variety sonoriensis. Mr. J. A. Allen, who has paid particular attention to the 

variability of feral animals, finds that in Massachusetts specimens alone the 

proportion of tail to trunk may be as 1.18: 1.00, or as 0.69: 1.00—a difference 

of over fifty per cent. of the mean; and that the number of caudal vertebrae 

themselves ranges from twenty-four to thirty or more. But this ceases to be 

remarkable when we recollect that it is purely a matter of what has been aptly 

called “vegetative repetition”. It seems to be a well-nigh universal law that 

those parts or organs that are the least specialized,—. ¢., those of which several 

have the same or corresponding character and function,—are liable to be pro- 

duced with a high degree of irregularity as regards their number; and the 

more such there are the wider are the limits of variation apt to be. In this 

species, one of our longest-tailed rodents, the law is perfectly illustrated. 

Since none of the nominal species that have been erected upon the yari- 

ations of dewcopus depend in any way upon cranial characters; and since the 

valid species of Vesperimus likewise offer no noticeable cranial features beyond 

slight differences in dimensions (greater in californicus and less in michigan- 

ensis for example), the skulls of all our North American Hesperomys, except 

those of the subgenera Onychomys and Oryzomys, may be most conveniently 

examined collectively. 
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Tape IX.—Mcasurements of seventy-five skulls of HEsPEROMYS LEUCOPUS and ils varieties, and of the other 

- specics that are subgenerically afined therewith, 
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TABLE IX.— Measurements of seventy-five skulls of HESPEROMYS LEUCOPUS, §c.—Continued. 

Locality. Specimen and remarks. 
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1 The “ height” is taken by laying the skull on aglass plate (when it rests upon the incisors and bulle ossex), and measuring 

from the glass to the highest point, which is at the parictals, in a perpendicular that passes slightly in front of the bulle. 

| From tip of iucisors to back of condyle. 

All the skulls of obviously ungrown animals are excluded from the fore- 

going table as tending to vitiate general results, although there are many 

included of specimens in the gray state of pelage. 

On examining the table, it will be seen that the chief discrepancy the series 

affords is in the case of H. michiganensis. his averages noticeably less than 
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the average of the rest, and about equals, or rather falls a little short of, the 

minimum of Zeucopus. In length, no full-grown skull of dewcopus drops to 0.90, 

while the average of michiganensis is only 0.94; and the average length of the 

under jaw of michiganensis is similarly just under the minimum of /eucopus 

(0.60). It is probable that cadifornicus would just overreach, on an average, 

the maximum of dewcopus; but, with only one specimen before us, we cannot 

declare this to be so. All the other skulls in the lot fall entirely within the 

usual limits of variation of dewcopus proper. Here the range is from 0.94 to 

1.10, as minimum and maximum, with an average of barely over 1.00. 

The zygomatic width of the skulls is just about half their length; it ranges 

from 0.45 to 0.57. The height of the skulls, measured as already explained, 

is about 0.37; the length of the lower jaw is about 0.62; the interorbital 

width runs a trifle under 0.20. 

We open the discussion with the examination of a series of eighty-two 

specimens, collected at all seasons m the same locality. This will certainly 

give us the individual variability of the species——its normal flexibility, inde- 

pendent of those topographic or climatic influences which tend, when opera- 

tive, to bend it into geographical differentiation. The measurements are 

reliable, at least half of them being taken from alcoholic specimens; while 

the dried skins were prepared with especial care by Mr. Jenks. Neverthe- 

less, we shall make liberal allowance (see below) for taxidermal defects and 

other sources of error in calculating our limits of natural variation, as well as 

in deducing the normal standard of size and proportion of parts. 

TaBLeE X.—Measurements of eighty specimens of HesrprroMYS LEUCOrPUS, from Middleborough, Mass., col- 

lected by J. W. P. Jenks. 

INOsoItO Tae 

: Date, eV 2e ane ooo 
| 3 ee Ey E: Occi- Tail Ver- HeGne % zz 

5 iA ye. ate put. ar ebro 02s) = 5 
A |n ico x ica) 

1855. 

2713 |....| Aug. or Sept---| 0.55 | 0.95 |. 1.16 | 3.55 | 2.83 |...-.. 0.36 | 0.80 }....-- Alcoholic. 

2714 Gh) sAaoscecé OF5O 805925 ea | Sale ere Jagooss OSS a ONSanle-eeee Alcoholic. 

O27 yp [ee el |e ¢ (ese eae 0.50 | 0.90 | 1.14 | 3.13 | 3.25 |...--- ON36 |) (02;80! | 2a ee= Alcoholic. 

2716 |.. Conse 0.50 | 0.90 DALAT P3230) [9SE00" | ace 0538) |) 080) |-222=- Alcoholic. | 

| 2717 Mots.-2 5285. 0.50 OL Wedd. arSa FSP 15) poe 0.35))| OS SLi |pe2e2: Alcoholic. 

2720 dob 5-3 0.50 |-0.90 | 1.14 |-3.30 | 3,10 |...... 0.34 | 0.80 |..-.-. | Aleoholie, 
2721 Os ae OOS LONG SELON) lide coe |eebee Ol aera N40 OE Bicone | Alcoholic. 

2722 (Hohe Saas OZ SOS 3) PAL MS: tests 0 oeek On ae OSGi) O80. ses. | Alcoholic. 
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TABLE X.— Measurements of eighty specimens of HESPEROMYS LEUCOPUS—Continued. 

Nake to Eat end 

3 Date: + = Nature of spe- 
3 nr Fa & = cimen. 

5 Z Eye. | Ear. nats tebree. Hairs. 5 Ss 8 
a Nn is joo) 3) 

1855, 

Aug. or Sept...| 0.49 | 0.89 | 1.12 300) eames . 36 | 0. Alcoholic. 

(RASC Teer 0.49} 0.88 | 1.11 Phe Pope .36 | 0. Alcoholic. 
sea = eecos | 0450) 0995: | 1510 Ske ote eee 38 | 0. Alcoholic. 

eee dO aa 2542: 0.52 | 0.94 | 1.15 StL leper .40 | 0.7% Alcoholic. 

SeetiMecemsoe es 0.54 | 1.02 | 1.19 SRGOW| Sae sell Paaas Alcoholic. 

BAS (Ii acted 0.52 | 0.90 | 1.17 3.30 | 3.535 . 34 Aleoholie. 

Sa0 arte 0.52 | 0.98 | 1.25 3.30 | 3.50 . 34 Alcoholic. 

$2 OOvcjacas ae 0.51 | 0.90 | 1.16 3.26 | 3.41 BR Alcoholic. 

Pe ot Onset sate: 0.52 | 0.95 | 1.16 Due Weare . 34 Alcoholie. 

ease Ore teh << 28 0.51 | 0.90 | 1.16 3.60 | 3.70 | 0.33 Alcoholie. 

ete Grs coe ce oes 0.52 | 0.95 | 1.16 BA0D) |eseee 38 Alcobolic. 

eadOm. saeenee 0.59 | 0.99 | 1.20 3.10 | 3.26 | 0.38 Aleoholic. 

eeGOlse sae 0.5L | 0.90 | 1.15 3534 %|\2S5- Poo B5 Alcoholic. 

gasses Ose een costes 202505|10F874| 100: CAD Reece al lacs | 8 Alcoholic. 

wees Ol seeaetees) (0849) O83) 1/05 QEGI || Seco . oe tf Alcoholic. 

PSdOncsssecl 0.50 | 0.89 | 1,10 2590! sess 23L 8 Alcoholic. 

end Osseo 0.50 | 0.90 | 1.14 2290 sas o25 FOL 7 Alcoholic. 

26Hil). Gass esen OS48 i ONBO. | sU02) 2592/12 Se aliseeces . 30 7 Alcoholic. 

JUNE Gece tease eecees a ebileeaee 3.808) 3.90). 5--.= : Dry. 

Mayr SDR seaeilinns Sars ceelacos loner 2AO04| sae esl||scass Dry. 

SEE (Sis ee see. sel Boao) Sasa os) em BS (10) | sos sees Dry. 

See eNO ua ese wen |nemrnce | gerne |||seetto 2560 nose sa|lnoasee Dry. 

Om Aprilesest <5 328 heen 1.17 3.08 | 3.17 | 0.36 Alcoholic. 

Qe lpMayeeeens- Fa sees s Ou 5 1.17 Sy lel dOelaas saa Alcoholic. 

Op RAprilt est esed| sosaed| (ene [seco QBOul 2 ose eaaecs Dry. 

EN esc Ue SOSA] PR SSRet eee [Sate 3520 |':2523.|! 2525; Dry. 

QuleMayiand Janes) sss |<5~s56)| ace 2580s 3 hes||2 a0 Dry. 

6) SAC (a Gece sed Reocnel paeboal teecnc 22904) cosen hance Dry. 

Biles GOl= se, .-e ee | aselllcc ela ee 2.50 | 2.60 35 Dry. 

Omibes dors. sosce|sise a Ped erin 2.90 | 3.00 38 Dry. 

Gh |se ost Seaotsaeal Rebeca! lhe sepnlooon GO! | ereton' |-arataate Dry. 

At eae Ose eases eee emis ines sel Mast Uh ae aaa 2250 | 0.35 Dry. 

Q | Aug. and Sept .|.-.---]--.... 1.08 | 2. BhV5))| IsooeSe |padeen| (sosece| (ocak Alcoholic. 

Serial eB se AD Sassen oe ceal Meecee lel eyo an ask 2.75 | 2.90 36 Alcobolic. 

Bas eee orss2ee sas. [Soars | tee LSS. 2.17 |:2,33 37 Alcoholic. 

Spee) pede aire |= eee eee 117 22% 2. 42 | 2.50 37 Alcoholic. 

et pee Sen See Pe ey Peace 1.15 | 3. 3.33 | 3.60 40 Alcoholic. 

act | OE ae eel |< eeaed ke cee 1.08 | 3. 2.50 | 2.60 36 Alcoholic. 

ae Seer oe eas |e 2 lb 129995. (12°50) |8 2:66 35 Alcoholic. 

es GON eee hee | oeee  S 5356 Bd |S. 00 34 Dry. 

SEBO UY SS SSOCE| | AOC StH eameaen RC ea DE SOilleecee. 5 | Alcoholic. 

Cee al oese CO ee es Mesa ors 105,90) 82, & DA GO eee =<' een aa< Alcobolie 
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TABLE X.—Measurements of eighty specimens of HrsPEROMYS LEUCOPruUS—Continued. 

| Noncitoe H Tail ene 

E # Eye. | Ear. oe Tail. er Hairs = E 5 

A R ic I 8 

1855. 

927 | g | Aug. and Sept -|-.----.|.----- TAZA So 7bullsoonl kosOOR hese se bese eelaeemen Alcoholic. 

GBS) eg oellenacG (lao sccece Goosen Spoese)smpooniiGse ces) eoeaSa| boo s|taasecc|[assecs fecodac Alcoholic. 

7436 |.- BAAC Nes  aaeeee| Saetad josnoae sesso! Gosccellaccscsl locciboc |lsbassclfssasee||Foedac Alcoholic. 

801 |.-..| June 30 -....-- 0855) 00M coon poses|Seoccs||sooce= 0.37 | 0.80 | 0.53 | Dry. 

SOD leone dA esac seq||seaesel Seoesel|ssccos BRO |) 3h [oociso. 0.36 | 0.80 | 0.54 | Dry. 

SIR, Neson esos tk) Secsec5 a4 OF45) 0889) 22522" 3.33 | 2.90 | 3.00) 0.34 | 0.78 |.-.... Dry. 

GOAN Paes |eUNG Gee maa ee 0459) (05980) kee =e. 45008 | pease |eaeeer 0.38 | 0.80 | 0.63 | Dry. 

827 | # | September_....|.--.--|.--.-- U51G6)|/(3575) | Snoo || ReaOON | eee weer =a Aleoholic. 

935 | g | October1.-..-.. 0.50 | 0.96 | 1.15 | 3.40 | 3.40 | 3.50 | 0.33 | 0.80 | 0.59 | Dry. 

936 |.-.-| October 30.-...| 0.51 | 1.00 | 1.18 | 3.75 | 3.10 | 3.20 | 0.35 | 0.79 | 0.58 | Dry. 

937 |..:.| October 29..... 0.48 | 0.95 | 1.14 | 3.50 |°2.60 | 2.70 | 0.34 | 0.78 | 0.54 | Dry. 

O30 2. dO! 2 sceciees- 0.46 | 0.93 | 1.15 | 3.30 | 2.40 | 2.50 | 0.33 | 0.75 | 0.52] Dry. 

940 |....| November 1....| 0.52 | 0.99 | 1.17 | 3.75 | 2.60 | 2.75 | 0.36 | 0.81 | 0.65 | Dry. 

9429/4 |“November 32-7.) 2-2-4 /-<-2-|)) --<0 2°80) |i2740> | | 2S 50n pace se eel screen Young; dry. | 

943 |....| October 19. ....} 0.48 | 0.88 | 1.15 | 3.40 | 2.90 | 3.00 | 0.35 | 0.76 | 0.54 | Dry. 

O44" |2e=, || Octoberizos=-<=||sas-s2|neonecl neces PAT) || ND lease o|/oscce WETS eomioss Young; dry. 

11 O5n eee November =n pe cen occa ese ees 3,40) 2854 eee Eanes 0583) leona Dry. 

1106) SO Rl -Novemberad 23\-22- 2: 2seee|-— 3.75 | 2.85 | 2.95 | 0.38 | 0.82 | 0.58 | Dry. 

1107) || ee eNovember 13) 25-5. .~|-asa22|hone== 3279) Loeeon| Seonn | per eee 0.82 | 0.56 | Dry. 

THOS! |S sn November 1222 )|fac-- eae as |e 3360))|) 22405 ||2:45))|| See. Dicitel ee Dry 

110) || (gee) November 16 2252-5) e-- os esa. 2 S590) |) 25708 p22 On eee 0.81 | 0.55 | Dry. 

1111 || gf |eNovember 8) =-2)=<2=-| secu lsaeces 3-40 | 3.00 |3.05 |} 0.32 | 0-74) ~~~. Dry. 

DT123|\ ha November eea ese ee lence oll sees 22908 eos 0 Peemae OlGON eee a= Dry. 

PLISMe a eNovember2 m2) 2-2 tere en tone ce S590) Eee- ler ee altace 0.78 | 0.58 | Dry 

11140!) Go| December10) =2|=-- 2. -|' san -|Eoe cn. 3.10 | 2.55 | 2.65 |-.-.-- (S71 |= -a)oe Dry 

1155 fe |PNovember 10) 22)|--c 2 <-|bee- coleseeme 4.00 | 3.25 |.-.--. 0.35 | 0.83 | 0.55 | Dry 

1116 | g | November 21 ..|......|-...--|-.---- 3.90 | 2.65 | 2.80 |...... Os eros = Dry 
NTL? |) OFeNovember 7) =) 5-22-15: ceeclace ses 3.50 | 3.10] 3.15 |.-..-- Oe arenes Dry 

LB seleNovember 20) 2 Sse lke al ae eee eee Ro LOB Ee 2eLo} |emerie UPB | ererc Dry 

1119 | g | November 10 ..|......|.-....| -.--- 3,40 | 2.65 | 2.70 |.-.... Oe79 dha Dry 
LT205 hal eNovember 9s 28 |f22s | ase eae Sh ie Becca! nae) oo se 0: 80) |---~=2 Dry 

TPP) Neos] bac GO) Sas cescee 0.50 | 1.00 }...-.. GON e2560u | ean oleae 0.81 | 0.52 | Dry 

1856. 

43ST Sees March= 282 2so-2| 282-44] dseese LLG a| toctdd a) eave ene aatae ss | See el ete eer Fresh 

1434 e2iMarch.29- 22552) 222-c8) sexes DAFA io 0| Goan | aeeete eae Sele ears eee Fresh 

2791 

(HON || peoo|iSaceheas Seheces| |raoor cesta Paese| hoo Seel bonne PBSSeall ee al ERee osha se Alcoholic. 

2799 

10828 

LCN [Ee asec Pet, Pee tae Ree ene eee IE Bete See |e le ees eee ee Alcoholic. 

10893 
(Average) ....| 0.51 | 0.91 | 1.14 | 3.26 | 3.00 | 3.20 | 0.34 | 0.80 | 0.55 

ey EEE Ee 
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The average length of the trunk (head and body) of this series is a little 
over three and a quarter inches. 

The average length of the tail-vertebre is almost exactly three inches. 
As the usual length of the terminal pencil of hairs is about two-tenths of an 
inch, the tail may be considered as averaging a little less than the length of the 
trunk. 

The distance from nose to eye averages barely over half an inch; that 
from nose to ear, barely over nine-tenths of an inch; the length of the head, 

about one inch and an eighth. 

The palms, with the nails, are barely over one-third of an inch. 

The soles, with the nails, are almost exactly four-fifths of an inch. 

The ears average half an inch and half a tenth of an inch in height, 

measured frem the notch in front. 

With these standard dimensions, we have the following range of vari- 

ation :— 

Of the ears, 0.50 to 0.65—a difference of 0.15. But these wide extremes 

are not often exhibited; the ordinary variation is within 0.10, or about twenty 

per cent. of the mean. 

The soles run from 0.70 to 0.83 

from 0.75 to 0.€0. They do not appear to vary quite as much as some other 

a difference of 0.13, and ordinarily range 

parts; but this may be partly due to the fact that their admeasurement is made 

with great accuracy, and that they do not change much in drying. 

The palms range from 0.30 to 0.40—a difference of 0.10, or nearly thirty- 

three per cent. of the mean. But this is a difficult measurement to make 

with nicety, and probably the real variation is not quite so great. 

The distance from nose to eye ranges (among the alcoholics, alone reli- 

able in this instance) from 0.49 to 0.59 

cent. of the mean, as before. ‘The distances from nose to ear, 0.80 to 1.02, 

a difference of 0.10, or twenty per 

and from nose to occiput, 1.02 to 1.25, appear slightly more variable. 

But the most important point is the determination of the total length of 

trunk and of tail, and of their relations to each other; for several supposed 

species are implicated in this matter. As the figures stand, the shortest speci- 

men has the trunk 2.33 inches, and two others 2.50; but these are not full 

grown, and it will be well to fix the minimum adult length at not less than 

2.75. The maximum length as given is 4.00, but the two or three specimens 

which alone touch this figure are certainly overstufled,* and it will be safe to fix 

* We have ceen specimens stuffed up to 4.50 without obvious distortion. 
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the maximum at 3.75. Even with this liberal cutting-off of extremes, we 

find Hesperomys leucopus to range from 2.75 to 3.75 in the same locality, and 

establish a variability of a full inch—that is, over twenty-five per cent. of 

the mean length. 

In length of tail-vertebree, one specimen stands 2.10; but this may be 

excluded, and 2.40, of which there are several instances, be accepted as a 

normal adult minimum. The figure 3.40 is probably the normal adult maxi- 

mum. When we take in the pencil of hairs at the tip, we should widen the 

limits a trifle, since this last is a very variable feature. The whole tail, there- 

fore, varies in length at least one inch, and probably a little more, just as we 

should have anticipated from the nature of the case. We have already seen 

that the tail averages 0.25 of an inch shorter than the head and body—that 

is, it, just reaches to half-way between the eyes and the snout, the latter dis- 

tance being 0.50. Now, for its variation of redative length, we have :—In 

several specimens, the tail is a full inch (even after striking off a margin for 

possible error) shorter than the head and body ; in others, the tail is equal to 

or longer than the head and body—sometimes over a fourth of an inch longer. 

So that, as the head-of this species averages a little over an inch in length, it 

follows that the tail of dewcopus may barely exceed the body alone, or it may 

considerably exceed the head and body together. 

It gives us pleasure to find that our results agree very closely with those 

Mr. Allen reached in his valuable paper* on the Mammals of Massachusetts. 

The slight difference comes from the fact that to keep largely within bounds, 

and so to be unquestionably on the sate side, we lopped off a certain 

margin from our extremes, while Mr. Allen presented his. His paragraph is 

well worth quoting in this connection :— 

“The most variable character consists in the relative length and number 

of the caudal vertebrae. About one-fifth of the Massachusetts specimens have 

the tail-vertebree equal to or longer than the head and body together ; occa- 

sionally, a specimen is found in which the tail-vertebree alone exceed this 

length by one-fourth to one-half an inch. At least four-fifths, however, have 

the tail shorter than the head and body, and occasionally one occurs with the 

tail only equal to the body alone. In these latter, the proportional length of 

the tail-vertebree to the length of the head and body is as 68 to 100; in 

the other extreme, or in those with long tails, as 118 to 100. The variation 

“ Bull. Mus. Comp. Zool. i, 227. 
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between these extremes is hence about fifty per cent. of the mean—a striking 

example of the unreliability of this character as a specific distinction. ..... 

The number of the vertebree varies from twenty-four or twenty-five to above 

thirty. In regard to absolute size, the length of the head and body together 

in Massachusetts specimens rarely exceeds four inches; the average is between 

three and a quarter and three and a half; perhaps nearer the latter.” 

In continuation of this matter, we next bring in our entire series of 

Hesperomys leucopus from Eastern North America, embracing specimens from 

Labrador to the Carolinas, and westward to Kansas, inclusive (our Arctic 

and western examples are elsewhere tabulated and discussed). We admit to 

this series only what we claim as unquestionable leucopus proper, excluding 

even the recognizable geographical races. And even after this exclusion, 

there are siz nominal species from the region just indicated requiring our 

attention. 

TABLE XI.— Measurements of about one hundred (and list of many more) specimens of HESPEROMYS LEUCOPUS 
from Eastern North America. 

(LN. B.—AIl measured dry unless otherwise stated.] 

Nose to— peel sales 

g Loeality. Collector. & & Remarks. 
E sla leleliflelelele 

so e138 S a 2 s os 3 
ee SIR |R a|F|/R a | RS 

3924 |.---; Labrador.-..-...-.. H. De Saussure. .|0. 56)t. 01). .-.)3. 00/2. 90}3. 00:0. 340. 76/0. 58) “‘artiens”, Sauss. 

SOD meet a O02 ea ee See e OO tence «5-8 0 AGONGOl sa a c0 46}2. 55,0. 33.0. 74/0. 39) “ bairdii”’, Sauss. 

1472) |p 23>) Malifax NS S)..5-52 J.B. Gilpin ./3. 00/2. 50}2. 75]... |0. 80]... 

1473 |.---|..--do Sei ae -|3. 20/2. 70} 2, 90)... ./0. 80}... . 

1 9058. |.--.]...-do.. e2-d0ie= 3 .|.-..}260)2. 75}. ....10. 80]... 
2059 |... |....do dope a . {2 85] 8. 00]. ..0. 81)... 
2060 |.--..| ...do =) 00 oes ee eee «-|3. 25]3. 40}... -/0. 84]. 2. 

2061 |---.|.--.do-- aE UO) a erere -.|3. 10]3. 30]. -.|0. 82).... 

1b ye) ees Re ye J. Downes. -.|3. 25] 3. 45}... ./0. 73}. - .- 

BS5R Poe pee dOV acess Sol eed oon aS =| BPs BARA =) 

3910 $5) rere J. R. Willis...... res Pemtotel| sara \3: 00/2. 90) 3. 10)... . 0. 82/0. 60 

983 |.--.| Montreal, Canada.|.-....-........... 0. GO}. ...|L. 23:4. 20/3, 76}4. 16). ...|0. 85)0.67) Sapposed ‘‘myoides”, but typ- 

2 5 ical leucopus. 

Sr Agerinia ----| Belfast, Me........| G. E. Brackett ..]....]....].--./3. 00}... | .../.-- |0. 80/0. 55) Typical leucopus. 

833 |.-- | Burlington, Vt.-.-..| Z. Thompson ....]....]....}-.~./3. 60/3. 20)3. 35). .../0. 78)..-.| Supposed myoides, but typical 

i leucopus. 

832 ...{3. 40/3, 05]3, 15)... ./0, 80/0. 65) Typical leucopus. 

834 SV Ea ae i PATA Ply (0) [Aaa 2d RS ee do. 

1312 | 9? ..{L. 17/3. 00/3, CO}... .)....]....].-..] Type of ‘myoides ”. 

1313 | ¢ 1.1713. 50]3. 9014. 25]....|....]..-.|-.---- do. 
10424 

to ==; | Caer hy eee SPR OGIe Ramee «tals Beco [aren emer temas litt [emalemaie| wens] some | AACONOUO; “SORDNE- 

10429 

eC W (DSW a ES OG Ce eee reser BR EAOO Recast yl RC ae a base ....|.--.|.--:| Measored in alcohol; typical 

j of “myoides ". 

Ei hee Atl (hs eer 4 HES CL REA EB ee Pee sy el eel eel ee SEH PSs] hos!) Sp5s< do. 

Pye Wy eee RASA Cy eee ae 4 See 0h ps Se) (Ge) See We aol tl Bae Be Ses) GSS Ser C05 

rE T alte NS GUN eee meee nr eee 0. 50|0, 87/1. 11/2, 95/3, 03} 3. 28.0. 35/0. 78/0. 64]... do. 
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Tape XI.—Mesurements of about one huudred (and list of many more) specimens of HESPEROMYS LEUCOPUS 
from Lastern North America—Continued, 

| Nose to— Lae es a|# 

& Locality. Collector. =. Situs = Remarks. 

Ele Bole | el Gal) S| Seles vee 
m% |o AIA /al/Flale)/e)ea 

2745 | ¢ | Burlington, Vt--..| Z. Thompson... /0. 51/0. Se )1. 16/2. 94]3, 15/5. 31). 3€)J. 75/0. 6b Measured In alcohol; typical 

| cf “ myoides’’. 

2746 fof WOyee sere S200 scssarcesce 0. 49) 0. 85) L. OG) 2. 70 2. 72) 2. 83/9. 3E}). 83/0. GO) .... do. 

277 .. | Watervitle, N. Y ..| H. Davis ....-.-.|0.50)0. 81/1. 06) 2, 98 3. 15/5. 42)0. 37/0. 78) -- |.----- do. 

4846 | 9 | Williamst’n, Mass | S. H. Seudder.-. |0. 55)0. 98). 15]3. 79 3. 253. 45/0, 36/0. 75/0. 65 Alcoholic. 

RG | Seal |p sO scene eee =e 22-0 .22a0----- 10. 53/0. 97/1. 12}3. 75 3. 25)3. 45}0. 40/0. 80)0. 60)... .. do. 

2743 | 2 | Hingham, Mass..-..| T. M. Brewer... |0.53/0. 90/1. 15]3. 65 3. 35/3. 53/0. 40/0. 82/0. 65)...... do. 

7039 | 9 | Naushon ....-..-- S. I. Baird ..---- ase or 3. 30 3. 00)3. 15)... |0. 78) - -- 

2824 |....| Wethersfield, Conn) C. Wright. .----- Bs tensors sor ee dp acee |e eaterse 

2732 ee BN CHOLS Nem Y ian. <mi= = R: Wowell ------. 0, 51/0. 95/1. 19)3. 50 3, 08) --.|0, 36)0. 82)0. 61 

2733 — sae 0. 38)0. 82)0. 65 

2734 oS ao -.|0. 35/0. 78]0. 6 

2735 = -- |0. 33/0. 77/0. 52 

2740 |..-.| Tioga County, N. -- |0..35)0. 800. 52 

2741 |..-.| Sag Harbor, L. I. .- ---/0. 39)0. 86/0. 59 

PE Ey MNboed ie see Wie eae seas ses ---|0. 32} *. 72/0. 52 

2738 |..-.| Philadelphia, Pa. -- -- |0. 380. 80/0. 62 

2739 S5r}), asa te oSse ceases Peelers see 0. 51)0. 92/1. 16)3, 402. 63] ~~ |0.35)0. 75)0. 60 

2736 |... | Mount Joy, Pa... | J. Stauffer.....- 0. 51)0. 94/1, 1€}3. 252. 9&) .- |0. 35)0. 78/0. G1 

2737 BE Pee ee a Giese Se -5 0. 40/0. 87) 1. 16)2. 942. 60} .- |0. 35/0. 77/0. 57 

4898 |....| Meadville, Pa .... |J.F. Lbickston.-} -- |---| -- |.- }.-- |.-- |.-- |----|--- 
598 |.-- | Carlisle, Pa...-..- S: FE. Baird :--=- == |-=+ [1.17)3, 252. 8 2.93)... |..-.] --- 

63 One eeee etree ne Gl asc cksccss = 3. 102. 70)... .].--.|0. 77)----]..-... do. 

53 oot | Pee dome. soe Seee Otte sees +6, |] si Seb arterial ete |e eras] OTE 

UP) pesa PER UO) Se ee ose See (UO Ee soescees Sraloaonl| ea || acala seat es dle salle eel endl bees do. 

5126 eel Soe coemcososes Se O01 a toe eee -- | -- |.---]3. 252. 90)3. 00). .-.|0. 8.10. G3 

5155 |... | Pennsylvania ...-.| S. W. Woodhouse). 4t).-- |... |3. 40 2. 00/2. 70). ...|0. £00. 57 

1370 |... | New Jersey. .---- W. Cooper ....- ---|----]--- ]2,.90)2. 40) -..).-..10. 75). -- 

1369 |....) New Jersey ?.----- rec icedserenee Ben |oeen| booel|PHe Wesel les jean clWbterd |e 

4726 |... | New Jersey .----. J. LeConte ...-.- Sat | pete era | eres | ee ae Young; type of “campestris” 

1219 |....| Clarke County, Va| C. B. R. Kennerly). -- 7 752. 60). 

NSO bl ealll do. acter aes! 23 re = (oRIssTOy 
1221 fol a -- 3. oy 3. 20 

1222 GP jase < . 2. G0 2. 30 

1995 | 9... HS ae Bogle ealiewe 83 
2 Ti | era ea Bee! (eer 3,202, G0) ...|..../0. 78/0. 56 

LOST es eee ae alles Absa pal tec ee 

1297 2 ase\)s 3. 50 2. 40 - |0. 72)0.55 

1298 | 9 Be J = |0:73|ees 

1299 | ¢'|--- Ales ; ee odl ORO] so 
|| 

to oe Meet Cyne eet ae Le tia Ae ee ez=p|\ m=. |boanl eset lecchl| com toe kewl eer PAGO pete. 

10572 | 
2173 | v = Ber: | | emeePAC Uy 

2774 | of |--- =: Bee Wescenl} 

PZ | een Pee ord #2. 65]. ...|0.:35/0. 80] -. |) ----- do. 

7467 =| ...; Southern States ?_- 2...)....]..-.| -..] .-.]---.] -2 4..../0. 74] -. | Alcoholic; supposed ‘‘cognatus.”’ 

2810 |. Tarboro, N.C..... J. L. Bridger - -../0. 49}0. 73}1. 17/2. 94/2. 05}2. 19]9. 42/0. 73] ) 48} ----. do. 

WARES 1) eel RSG (3) eerie ea tee S- sees AS Sa. 555 |Pce | sess| es Sil eet een |= esol hae || Gace do. 

673 |..-.| Hillsboro’, N.C....| M. A. Curtis..... -- |.--.| --.]3.00)2. 35] ~_.|0. 35/0. 75]). 45) Dry; supposed “ cognatus ”. 

a wee] RSeG (== 55h eee PREG Ope 885 SEE -- | =~ |. --.]3.20)/2. 50)2. 55). - -./0. 82]0. 50). -- =~ ‘do. 

4816 |....| Columbus, Ga.*_...| W.Gesner .----- 5 Meet) wa 212090) 2235]|.22|| .-.J028512- > 4| Alcoholic: 

10087 C4 |= dl) ca sdoteeeer ee eet = Beets) cers ee S223] e le [840260] Poe |e | ORG] Sollee e =e do. 

* These Georgia specimens tend toward, perhaps they are, var. gossypinus ; but I cannot distinguish them satisfactorily 
from ordinary loucopus. 

a 
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Tabir XI.— Measurements of about one hundred (and list of many more) specimens of HESPEROMYS LEUCOPUS 
Jrom Lastan North America—Continued. 

Tail to 2 S Nose to— end of—| 4s | # 

2 Locality. Collector. @, alte & S Remarks. 
I ‘ cs) = ei) | els &B|/ ale 

a |é a|a/elale/slelala 
10088 |....] Columbus, Ga.... | W. Gesner...--- See eal ls 12. 50! -.\0. 72}... | Alcoholic. 

HODBO ner. |= sO OMmaseee at mtaree pete 10) etcetera Sette! pista i|iererau |e 3, 00 Ute Poe. lesecen do. 

10090 RH ber beccee- SeekO.Saaece coe eH Se Uo 2. 55} . OSB) estes | ener do. 

4916 | .. | New Orleans, La ..| J. Varden ....... 0.50,0. 90/1, 10:3, 00/2. 75,2. 83:0. 39/0. 7&)/0. 50) Alcoholic; supposed “ cogna- 

tus”’. 

7497‘ |..-.| Prairie Mer Rouge, | James Fairie....|....|-.-.|.-- |2. 75/2. 25)... .|..../0. 75).--.| Alcoholic. 

La. 

10084 | ¢ | Grand Coteau, La | St. Charles Col- |0. 46/0. 98)1. 18/3. 25)2. 75)... .|0. 44/0. 77/0. 57)... do. 

lege. 

HOOBS "90 |=: doles cnaulessne ----do .........--|0. 52/1. 00/1. 20/3. 10). 70}... 0. 37/0. 82)0. 55) ...... do. 

562 |... | Oxford, Miss ...-.- B.C. L. Wailes .-|....|---.|0. 93}2, 25)1. 42)... Alcoholic; supposed ‘ cogna- 

tus”. 

19857 |... | Louisiana ......... J. Fairio ........ wee |eees|e---|eee |.--.]--..|.-..].-- |.--.| Six youngin alcohol; supposed 

*cognatus "’. 

583 |... | Washington, Miss |....do .........-. --+-|----{L 17/3. 50/2. 50/2, 60|....|0. 85)....| Alcoholic; supposed “ cogna- 

tus”. 

5e6 |... <aesesQl0s 

821 re 

7749) - |. = = Alcoholic. 

RHOO) es | AO cco eee ee | O. seen te s er l0 2/0. Oe ha dal Saco|de20!.-— 10: 4010. 85)\.<2 |iencene do. 

RIOL) Pee ae sQO) -oee seamen |e a2 UOlen- -ni- rnin \0n02|0.90|1s 10/3, 20|da10), Jen)|0sG8|Us.851 <0 ace do. 

10449 ) 

ROI ate [oe UO eye ee nenel ipo cen ase Bree | ee [tenis ence | (met || aa | eat | eee ere es do. 

10455 } 
‘ie pea) PEM NCIS 2 eae a RO WAY) lates = |e ces eee | ee PRO) oo wall] cert ak Bl ine = 

47442 |... | New Lebanon, Ind.) S. B. Davis .----. Bee temeh ace |e |e ats | oar beers ermal AN CONOLICS 

590 |..-.| West Northfield ..| R. Kennicott ..-.|....| ..].---] .-.].--.]..-.].-..|... |----| Young. 

(Glee |i Sot eceenenatetne set e= eal one 

704 fol =U reper tesa ee =RBE eoeassleao4 a= -- |.---|.-..]----| Young. 

732 So5|) col cceseeh eens oe al 3u] . 

PAS cs-| 6 te esa erase Soca Bae peste =e $24) 2254 S53 Young. 

734 ser| beset (Ol Ao-Seemoseess 

735 (|....|- ade . acl! 

PA) Vesoa| awit See cbisssmeg Sse Bo joe] pace) ese al eel fee .|.--.| Young. 

Pare) Ly ee eget Cee cieec aay tes roots 5 - 22/3, 32)3. 07)... .10. Alcoholic. 

2747 2 

748 == 

22754 

2155 | 2. 

Qio2 |.. 

2753. |. -- 

10456 |.. 

991 =F Young. 

4710 | ...| Wisconsin .-....-. Young; “gracilis”. 

10292 |....| Wisconsin? Mich- Type of “ gracilis”. 

igau? Ohio? : 

9853 | ...| Indian River, Fla..| G. Wiirdemann..|..-. Alcoholic. 

2560 |....| Pembina, Minn. -..| C. Cavileer -..-..|0.50,0. 90)1. 10/2. 90)2. 20)... .|0. 38)0. 71).---|...... do. 

547 ,—- | Fort Ripley, Minn | J. F. Head.....-. is 

510 |... | Saint Louis, Mo ...| G. Engelmann. -. aS 

2123 Independence, Mo | J. G. Cooper... 5 

3128 AS 

3677 

3678 - 

4603 
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Tanie XI.—Measurements of about one hundred (and list of many more) specimens of HESPEROMYS LEUCOPUS 
from Eastern North America—Continued. 

Tail to 
: Nose to— end of—| ,; 2 

E S) 
2 Locality. Collector. = ale | Ttemarks. 
A 5 Cee ee Sh Gace SEs S 
=} id 5 e|/o|l/elo|ea a3 | 
2 | Blalslalel|elel/ela 

4611 | .. | Port Riley, Kans | K. Brandt..-.-.. wons|eees|- 22-18. 00]2, 50}... |... 10582) - 

4614 “5 Sees aa BSE eee ese ies CSU PRU eas emcee i 

5lb2 | ov BSG osse= == Pee eee Se 75} 3250| soem lees es reer macesns 

4217 roll GUN) sees eeee ses Ss BRED TAREE Rar || UE es [leemeine do. = 

8524 fof Bat ena emcee es 3 . .{3. 20)2. 87)3. 00}... j0. 83]... .).----- do. 

8525 fof acl Oe seer eeeon a6 =}. 22. [d- 00:2) 50)2. 70) -..|0.85) -- |------ do. 

Be44 | A. Crocker . Sul eo8 | Sok | eal | seal lesen oune. 

8340 | 9 sci sakssecdsec posal se Secs foea|soS.|| ce HOM pose 

4873 J.G. Cooper. -.-. 1. 00/1, 20/3. 50}2. 90)3. 00/0. 39]0. 82)0. 62] Alcoholic. 

10115 pascttO) eesoescase 0. 43)0. 90/1, 05)3. 00/2, 65)2. 72)0. 32/0. 78]0. 5E) ...- - - do. 

10958 J.T. Clarke. --..|0.55)0. 95) 1, 153. 75)5. 00/3, 10/0. 36/0. 80/0. 56) .--- -- do. 

10959 1. 1813, 25/2. 75/2. 90/0. 38]. 80}0. St}... ..- do. 

7761 |... | Michipicoton....-. a5 | es PAPE GH easel) 60] [hid Peas || Seo do. 

4909 |....| Canada West ...-.| D. W. Beadle ....}....}....|..-.].-- a -- do. 

7486 |....| Hingham, Mass ...| Dr. Brewer-.---.- 28.1 ees BS 5 set (SE [hee | eee do. 

TY Bey | asad ieee Bese cons AEN) Boece sons So4haediee les 4 ealtcee| | Wreculsseaate do. 

TEP NE Ee Sale cater Seed Osea eae Dee ce | Wear 2 | Res Bel | el (pee do 

10428 

to l Ras.) | TTD ISS Sea oscor R. Howell. ----- Peet | eteell reel] eral siete ores | ee ll pede | eAeoholic sroung, 

10437] 

10438 ] 
to Se levalliamatn, Mfagsi|S,.Soudder= cn |jeee | ssc seem eer |iaseel | eel ies Pw | etal acetal do 

10442 

4896 |... | Waterville, N.Y . | H. Davis ---....- a aes a facile Pes te 

OSA 30 een | ear Ones ren nent satdliierassesas a Be callie = selflic 

eee eae GO) Ste an sete See an Ubhesssee see pe 1545 | ete | ae é 2 

HEE | Se Oi Se cee MICO} cee e eee Pepe eos ial Les aoe | eo sl ial Bessel [ee 

10446 | .. | Alleghany Co., Pa | R. L. Walker .-...| --.|.--.]... }-- pele 

10447 weu|saeeGO-ncetesese se 2es0)sSsecekeeee as eis AS ae on 

10448) 922) e 2 00\cctavcees oe tor a5-c<55 25 pepe Danes KB Mel sr Sadler epee 2 

7459 |....| Spottsylvania Co.,| A. W. Massey ...|.--.|.--.]... f 

Va. 

10457 } 
OY To calles dpe -cete eres: 352@0 weeceeene- S| el BS a 5 elise) easel do. 

10460) 

7443 .- Seellosa 5 = = 

10461 Ssellsesc a = | ate - 

10462 |... — no < 

Ti5T ane > eae Reed aaa Mosel) men ae ae 

7442 |....| New Lebanon, Ind| S. B. Davis --..-- aes Seee| Rese Bees Rees Bese een less) hae lfeance= do. 

LO4GG: |||; .=5 |. 2c GO). 22 tose 32 pees QO ee co ee ce | ee % = =7l| Sos do. 

HOS (70 Bee Bese) Oleeececoresee pac T peniaess Sec SRE Ql nC oa S| eeecll pesen| ental fees do. 

4884 |... | Brookville, Ind....| R. Haymond .. -.|0. 540. 90)L. 20/3. 40/2. 90/3. 00/0. 40/0. 82)0. 5&) -.--- do. 

10473 

to ote e en GO Bee accecccn UO aa eee Oe (See || sce eed (ect [eee limes msreee do. 

10421 

7455 |....| W. Northfield, Ill...) R. Kennicoti ---.|..- 5 =a Salon |leeeecc: do. 

eee eae pee OO pase ata bench Acceho sccm a 5 an) SAE Ss ele Faces do. 

S008 a eed |e OOr manatee ee Sead erase ocee les » 5 eel es -|lec eal mtr do. 

| 

to | yes CO) or esieconeen seudOjeeceacie ee as re leer fetete:| se tosal| emrens | oats Faalboge esoone do. 

10491 

7446 |....| Dalifax, NvS8 ....:- DrrGilpims cess) eee eae Be Ae ere |r do. 
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It seems unnecessary for us to examine the figures of this table in detail 

after what we have said of the Massachusetts lot. Bringing together so many 

specimens, we find, does not appreciably affect the Jenks’ average ; but it has 

the inevitable result of spreading the extremes a little farther apari, and 

proving the range of variation to be rather more than we allowed in the former 

case—in fact, it demonstrates the variability of the species to be fully as great 

as claimed by Alien. 

Contrary to our expectation, we do not find im this series any evidence 

that datitude exerts an appreciable influence upon the absolute size or relative 

proportion of the parts of this mouse. Nor do we observe any difference 

with latitude in the character of the pelage, the hairiness of the soles or tail, 

&c.—at any rate to an appreciable extent—and certainly no such difference 

as may be observed between summer and winter specimens from the same 

locality (when we come, however, to bring in Arctic skins, as below, we 

shall be able to see a difference). In the matter of color, there is positively 

nothing in this whole series that we cannot exactly match among Massachu- 

setts skins. And yet if is curious to observe that almost every considerable 

geographical area within the limits represented in the table produces a slight 

strain or breed of its white-footed mice—some difference in color indescriba- 

ble in words, but which strikes the eye that is very familiar with the subject. 

The Nova Scotian animal and the Virginian, the Illinois and the Kansas, are 

always distinguishable. We venture to assert that we can distinguish in 

North America about éwenty kinds of Hesperomys leucopus wpon characters at 

least as constant, reliable, and tangible as those hitherto held to define the 

greater part of the “species” that have been in vogue of late years. 

The first nominal species that we shall investigate is the H. “‘myoides” 

of Baird, who described his animal chiefly from Vermont specimens, identify- 

ing it with the ‘“Cricetus myoides” of Gapper. The only characters ascribed 

to it are: first, possession of cheek-pouches; secondly, ‘‘tail-vertebrae gen- 

erally 0.25 of an inch longer than head and body.” But we have just shown 

that the possession of a tail a fourth (or more) of an inch longer than the 

body has no significance whatever as a specific character ; and among the 

specimens enumerated by Baird (and also tabulated by us) are some with the 

tail no longer than the body, and others with the tail shorter than the body ; 

oM 
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so this character falls to the ground. And to finally settle the question of the 

actual existence of a species combining cheek-pouches with a long tail, we 

will introduce the following table.* 

TABLE XII.—Fresh measurements of thirty-one specimens of HESPEROMYS ‘“myoides”’ from Arctic America. 

[All these measurements are from specimens in the flesh, except the seventh column, the feet being measured dry.] 

Med 4531 

Nose to— ‘Tail to— 3 

= 
ad 

Locality. Collector. 3 E/4 i eS Remarks. 
* Pee |e |e Sie 
2 . Pyles ise feral e ecb ilies 
8 yi £ 7) |S i) s\iti2 a 2 
5 4 3 B|e@|)s|¢ | a] Ble 
A |n A AlAICIB IAA /aI1A]e 

1260. 
4514| 9 |May 22 Bea WR80 es 
4520 | 9 | Mar. 22 3. 15/0. 75/0. 62/0. 55 

4528 | g | Mar. 16 3. 2. 90/0. 78|0. 70/0. 55 

4512 | 9 } Apr. 5 3. 85/3. 0213. 25/0. 82). - - 

4517 | 9 |May 6\|... - -[4. 25)3. 10/3. 30/0. 7 as 

4527 | g | Mar. 22]-- 3. 90/3. 35}3. 50/0. 80/0. 85)0. 63 

4526 | 9 | Mar. 22)... 3, 50)/2, 80/3. 00/0. 80/0. 75/0. 60 

4515 | 9 | Apr. 22 3. 00/2. 10}2. 25]0. 7]. --.].. 
4521 | df | May 5)... - -}4. 00}2. 70}2. 90/0. 75}. .--|.--- 

4542 | 9 | Mar. 22]... 3. 30}2. 80/2. 900. 79)0. 60/0. 55 

4522) 9 | Mar. 22}... 3. 50}2. 90/3. 10/0. 80/0. 68/0. 55 

4555 | of | Mar. 31)... 3. 90 .--./0. 85)0. 800. 65 

4519 | gf |May 2).-- - |3. 60)3. 10)3. 25)0. el 

4523 | f | Apr. 27 - -|3. 25)2. 35]2. 50}0. 72}. --.|... 

4557 | gi | May 22).-- - ]3, 00)2. 20)2. 30/0. 76}. - st 

4511 | 9 | Apr. 10]... 5 3. 70)}2. 82/3. 00)0. 83). - - 4 

CEH) ee NSA A esc Weaeneseaccoooce posed) pssccecoase se (0. 60} 1, 05)1. 15)3. 6O}2. 85)3. 05)0. 77}. ---|--- 

4535.) Gy jisept, 6)}552.do UU. -. 2... R. Kennicott.----- (0. 60|0. $0} 1. 10|3. 80/3. 30}3. 55/0, 85|0. 85/0, 60] Cheek-pouch 0.40 to 

angle of mouth 

4540 | gf | Mar. 13]...-. 3. 00)2. SE/2. 88/0. 71).---|--- 

4554 | 2 | Sept. 1]... 3. 50/2. 70/2. 90/0. 75). - -. 0. 60 

o |Sept. 7/|..-. 3. 60/3. 00/3, 25/0. 80/0. 75]. - - 

4530 | 9 |Sept. 7|-.-- 3. 60}2. 90/3. 12/0. 780. 75}. - - 

4534 | g |Sept. 7 GO cpeceresoeccsose Seslilt) oscecsessneos (0. 60)0. 9Lt 1. 10)3. 60/3. 00/3, 20/0. 80)0, 80/0, 63) Cheek-pouch 0.42 to 

angle of mouth. 

4529 | g |Sept. 7|.--. 3. 00/3. 20,0. 80/0. 70)... 

4532 | 9 |Oct. 19]..-- 2. 80/3. 10/0. 78)0. 85}... . 

4534 | g |Sept. 6].... 2. 60)2. 85|0. 75/0. 75|0. 55+ Cheek-pouch 0.40 to 

anglos of mouth. 

Asal lecgeipeepte AulE-sedomecce -ceacoeee EepnlO i oeeeee se see ---.|[----[L. 15]3. 40)2. 50)2. 75/0. 78). ..-].-- 

A536) |"co) | POpts | 10) U0 eee eae (erAG Wires SS ceeeoes (0. 63/0. 9F| L. 10/3. 70/3. 00/3. 25/0. 80/0. 80|0. 55) Cheek-pouch 0.40 to 

angle of mouth. 

4538 | 9 | May 15] Fort Resolution..--. pect) cena sandas 0. 6O}1. 00) 1. O&)3, 40/2, 60)2. 87/0. 78}. .--].-- 

{eae eo eI RAN accel em Oe reiorcr malate te 55 5/0. 75 3 

4539 | Q | Feb. 15 | Fort Liard....-..... g 76)... = 

PAGED RY [I otososen cc sasdrcootel lhe scocosseedsags502 0. GOJO. 95} L. 12)3. 64/2. 70/3. OF 0. 74/0, 7510. 58 

Mini maiMM l)< ae ce ee ese sonia e |Smaeeimeterine aieieniee 0, 65/1. LE|L. Wi 4. 25)3. 35/3. 500. 85/0. 87/0. 65 

Wi Geet rep hari SSR E EA Be ee Se eee eee Be 0, 55/0. 90) L. OF )3. 00/2. 10/2. 25/6, 700. 60/0. 55 

* This Arctic series is simply a part of the Arctic series introduced farther on. It represents the 

variety sonoriensis, and is only brought in here to show the matter of the cheek-pouches. We have 

only to remark further, iu this place, that the Arctic series averages larger than United States specimens, 

and has shorter feet and ears, as well as shorter tail. 
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All the foregoing thirty-one specimens, from substantially the same local- 
‘ ) ity, were labeled ‘‘myoides” at the Smithsonian, and the cheek-pouches 

appear to have been carefully examined by the naturalists who collected the 

series. The pouches measure from a little less than two-thirds to a little over 

three-fourths of an inch in depth from the nose, and about half as much in 

depth from the angle of the mouth. Now these specimens, with an average 

length of 3.64, have an average tail of 2.70; and in not one does the tail even 

equal the head and body. 

The credit of first showing that H. lewcopus has cheek-pouches is due to 

Mr. Allen, whose suggestion that probably all the species of the genus would 

be found to possess them we have verified in the cases of all the intimate 

allies of H. deucopus examined. Professor Baird, however, had already sus- 

pected their existence in this and other species. (Baird, op. cit. 472; Allen, 

op. cit. 229.) 

Mr. Allen is therefore perfectly right in saying that HZ. “myoides” is 

‘positively identical with H. leucopus.” It is hardly necessary to add that 

this determination invalidates the analysis of the genus given by Baird, 

op. cit. 458. 

The Hesperomys “gracilis” of LeConte is another nominal species. It 

was referred by Baird to his ‘‘myoides” with a query. We have LeConte’s 

type before us; it is tabulated in the foregoing table along with another speci- 

men (No. 4710), also labeled ‘‘gracilis”; both are from Ohio, Wisconsin, or 

Michigan, and are in the gray pelage. The larger one has the tail 3.60 long, 

just about equal to the body, which latter, however, is stretched, and now is 

rat-eaten. There is absolutely nothing to distinguish either of these speci- 

mens from ordinary leucopus. H. “gracilis, LeConte” is a taxidermal acci- 

dent, the specimens having been stuffed so as to look slenderer than usual. 

We have before us the type and only known specimen of Hesperomys 

“campestris,” LeC., from New Jersey (No. 4726 of the preceding table). 

LeConte’s description shows nothing whatever different from ordinary /euco- 

pus, and the specimen bears out the description. The animal is ungrown, 

and from long immersion in alcohol (out of which it has been lately skinned, 

in a wretched state of preservation) has lost every trace of its original 

coloration. 

Of two specimens before us from Labrador, one (No. 3924) is labeled 

“areticus, Sauss.”, and the other (No. 3925) “bairdii, Sauss.” We trust that 
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M. De Saussure has been more fortunate in handling Mexican Hesperomys 

than be was in this case, for one of these specimens is an adult and the other 

a young example of deucopus; neither of them shows the slightest departure 

from the ordinary type. We have not met with either of these names in 

print, and if, indeed, they were never published, we shall regret their appear- 

ance on our page; for a synonym once rooted is hard to eradicate. 

Now, passing over for a moment a certain Eastern United States variety 

of Zeucopus that we shall be prepared to establish farther on, and likewise post- 

poning consideration of the names ‘‘cognatus” and “maniculatus”, as these 

are best treated in connection with var. gossypinus, we will examine several 

western names that we claim have no foundation. 

The first western ‘‘species” (so-called) that we shall notice, is Hesperomys 

“texanus” of Woodhouse (type, No. 2559, Mus. Smiths., in alcohol, from 

Western Texas). The author’s description shows nothing whatever different 

from ordinary /eucopus, except small size (length, 2.10; tail the same); but 

this, of course, is matched by any other ungrown /eucopus. he character, 

“legs white on their inner surface only” (¢. e., color of back extending over 

outside of legs), is not of the slightest consequence, since plenty of typical 

leucopus show it, especially immature ones. In admitting the species, which 

he places next to dewcopus, Professor Baird found it ‘‘very difficult to charac- 

terize it as distinct from /eucopus, although it is very probable that the two are 

distinct.” He assigns “size and proportions about as in /eucopus ;” and his 

table of measurements does not show any discrepancy. The ears are not 

smaller, as given by both these authors. We fail to appreciate any distinction 

in color, except a slight average paleness ; and for this we shall be abundantly 

prepared after we have looked up var. sonoriensis. Finally, we tabulate the 

several specimens that have been referred to texanus ; it is the more surpris- 

ing that Dr. Woodhouse should have described his specimen as distinct, since 

he was well acquainted with deucopus, which, as he says, is “common in the 

Indian Territory and Texas.” 
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TABLE XIII.—List of specimens of HESPEROMYS “texranus” not differing in any respect from ordinary LEUCOPUS. 

Nose to— 

ela 
; Locality. Collector. 3 3 é S Remarks, 
B re] et & ° = 
a a ° P a - 

E Salat Sitch) 2 Weoelrs leg 
a RB RB °o & & & ss] BR 

2559 | Western Texas -.---- S. W. Woodhouse -| 0.50 |....-.]...-..].-.--- 2.40 | 0.35 | 0.78 |.-.--- Type; alcoholic. 

LiS6) |oss~e- (Wipcssasscrannee TRIO Saeco scosed esti] bacaecl boesaa leeoaed 5-a554l becced |eesead boease 

145) |) Paso, Rex------- == Oph Clarks = ssa-9| cece ees! |peee et Ba75)| 2192) | Soones 0. 80 |..-.-- 

7490 | Brownsville, Tex.-.---. ——- Hegde |lesouen| Pansad| bascad boesed|loscaca|ecceed|bsadad k-asee Very young. 

448 | Pecos River, Tex..--... CoBakokKennorlyy |oecren eases [peas (ieee. |ecomtne| Semon lemma oalene 

1037), ||) Durkey,Creekelex.<0| 2-0 Oye soe asses eoeeep [eeease (Naame: |aewens|eaema-|ccanns|encosc/ sence 

1038 |.-.--- Creeemeriencdeces Ree ee eee 0.43) |0..85' |.--.-- |... 2... 2.05 | 0.35 | 0.72 }...--. 

327 GAGs djs po oossoceer cee aC minend here senna |seeecs||penaes| cases |e=a as ee== ale eees ben aa 

2654 | Fort Bliss, N. Mex .-..| S. W. Crawford ...| 0.50 | 0.91 | 1.18 | 3.40 | 2.84] 0.38] 0.82 |...... 

10124 | 

to sOrt Conrad Ne Mexa- (NOs Baki. IMODNOLI VG: |Cecteiete |e eats ae | Stee state | etal otalntn)| teretntal wis ciate | erate Alcoholic; young. 

10130 J 
‘17345 || WacovLanke: No Mex-:|' 0. Rope!.-----e=c-| cenecs | noaen>\|-co-a-| = ce es caaene|sasccs)asnccs|onacec 

579 | Charco Escondido. -.-..| D. N. Couch....-.-|...--.]..----|..---- 20:09) ||) 25100) eae = =e O880)|See--~ 

9916 | Fort Conrad, N. Mex..| C. B. R. Kevnerly -| 0.41 | 0.90 | 1.10 | 3.40 | 3.50 | 0.35 | 0.71 | 0.54 | Alcoholic. 

7466 | Matamoras, Mexico ...| D. N.Couch..---.-|.-----|....--|-.---- D40N 250i | os: |Saccon|scacne peels 

10314 |-....-- Geena sscindse+|Isond Cr Seok eaecine 4 atcraa| Basen bseee-|lecocse |S ese lascers Sessa hosece -do. 

10315 |...---. Gh eosmesesoccosse bode O race race E ee [Gdses5| baaSes] hoses aseaa Mecara Posseal lsaeaeel homes PeSE IOS 

10316 |-<-... GG) cocatasotaccen [see Gieas se emenasel |ereAl ees Seceos peccica Pets eee eee! beers eater =eoe00s 

We now desire to invite attention to the supposed species named Hes- 

peromys “gambeli”, in proposing which Professor Baird remarks pertinently:— 

“This species, in size and general appearance, represents very closely the 

Hesperomys leucopus of the Eastern States, to such degree, in fact, that I have 

not found any easily-expressed characters to separate them.” We ourselves 

fail to appreciate any differences whatever that are applicable to even a fair 

proportion of the specimens examined, though some are paler than ordinary 

leucopus ; we cannot even make Professor Baird’s qualified expressions hold 

good. This, however, being merely our opinion, good for what it may be 

worth, we are called upon to prove the point. With all the original speci- 

mens and many additional ones before us, we first present a table, and will 

then discuss the same. 
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TABLE XIV.— Measurements of about fifly (and list of other) specimens purporting to be HESPEROMYS ‘‘ GAMBEL1” 
from Washington and Oregon Territories and California. 

| Nose to— 

y 3 

; Locallty. Collector. 5 3 4 4 Remarks. 

3 3 | ea) Se 
= Sa eee ec 
5) 6 a S I a 
A i] a q a 

O16 | Ort OW TION eee at rn SLO Yeas a ete eh et |e dere | ete | to Alcoholic; young. 

(ESP | Peen eis GOisoeeschsctassat 0.65 | Alcoholic. 

663 | Cascade M’t’s, Wash. 0.65 | Dry. 

810 | Astoria, Oreg. Ter-.-- 0.63 |....do 

998 | Fort Dallas, Oreg. Ter | G. Suckley . 0. 62 |.-..do. 

1262 | Klamath Lake ....... OS. NOW DEITY seas | ses = se laoreet s|eacer 3.25 0.75 | 0.59 |....do. 

3178 | Simiahmoo, Wash. Ter. C. B. R. Kennerly 3. 80 0.76 | 0.65 |....do. 

SUO | pene GOjssces- aoe eee: BeHAIke) pee eee AAS 3. 40 0.78 | 0.64 |....do. 

S336) asec Gb) seHesesemsuecsss poe messs6a5S4500 besscklIesesccllecec!s 3. 60 0.80 | 0.54 |... do. 

284 | San Francisco. Ses | RO MC OLLS mere as eeenen toe anal emma 3.50 0.80 | 0.55 |... .do. 

24706 | California...... APeReSS Ope CONtef oan ol eater eersterats 3.25 0.92 | 0.70 |....do. 

VA707) \2-- == Glhe -- sAcasest cee BEC papas neacee| bessrc|leccenc|tosse: 3.10 0.86 | 0.65 . do. 

368 | Monterey, Cal.-.....-. Lieut. Trowbridge.|.-....].----.|..-..- 3. 60 0.75 |/ 0,55 |...-do. 

S690 |S =- Gl saecsoesocpaces Hi penn speeres|(ESSeslesosss||ssacee 3.50 0.80 | 0.56 |.-..do. 

A760 Me osniGreeky Cal ese oot As. MeLCOQL MURAI arm oll tree tal d tert mel frm ad emt et ell et 22 .do: 

477 2229 |------ S80) |aonee | --.do. 

ZO) ene eG Oper ee nscoscess| Soar eesoes Godse) Bape Reseceliissres |fecancdloetos Sao filey 

2561 2.75 | 2.50 Alcoholic. 

2562 2,50 | 2. 64 

2563 2.50 | 2:30 

2564 3.10 | 2.80 

BiiRY . les sacet Ohonsa-cehaecosiac| Base Oise essneeass 3.25 | 2. 75 

OT} 0} sees OY Se Sengsoscb Ase een GY cage Ssagecaoel Mui aR ess son Isctece| pease 

2567 3.10 | 3.20 

PA | eee) pasosesscossoaa| ssocOeeasseceesocs|| Wheat ary asses 2. 80 

2969 2.75 | 2.80 

2570 25 | 2.00 

10131 | 

The | bl ey GD) acsssesestasas Ae ses 55 cecconal Sashes eecese| Sesos| tH o38| pSeece| bess -|Rosese||s=p 50 Alcoholic ; young. 

10135 J 
3671 | Fort Tejon, Cal..-..--. Dry. 

ROE || eae CORES aesoceceeor ----do. 

BU Gy leew se Cpeecetneaeaasacs .--do. 

S674) |= Gl) pees ona eacoton saci 

3675 |.----- Gane sbocones senda: 

SG760)|(22->5 do Arete see #2zdo: 
7183 | California.....-...... 2. Baactis 

27184 | Santa Barbara, Cal . -. 2. sacle 

7185 | San Diego, Cal ..-...-.. eae i h 2. Fresh. 

7186 | Colorado River, Cal SAL CHESS Sane 0.50 | 0.90 | 1.20 | 3.60 | 3. =e Ld0; 

10317 | Fort Mojave .-.. H. B. Molhausen ..| 0.52 | 0,93 | 1.16 | 3.75 | 3. Alcohoye. 

10318" |\s=2. =. OG Ssteccooecuee (eee aamsoae |Pessed|moateo| Keene 3.40 | 3. peedtilr 

10319 | d 

COM |p==iai= (th) Secaedcaceinose Be eee eos one| acisee| asec See: Seu. |cencesl|soce ctl secewoleeonee ..do. 

10324 J 
LOSG2) sim = Oe eaereeeeecas Soc Sgnesaesecceiss 0.54 | 0.90 | 1.15 | 3,25 | 3.60 |} 0.32 | 0.78 | 0.65 |.-..do. 

7485 | Washington Territory.| C. B. R. Kennerlyt.| 0.55 | 1.00 | 1.25 } 3.75 | 3.25 | 0.36 | 0.81 | 0.68 |... do. 

* LeConte’s specimens show dusky at base of metatarsus; so does 7184. 
+ These specimens of Dr. Kennerly’s are particularly interesting. e 

no separate table for“ boyhi ”; Dut most of them in fact belong to that style, all those at least with the tati over 3.50. Ob- 
serve how that in these fourteen specimens the tail ranges from half an inch shorter to over half an inch longer than the body, 
and how it is graduated by tenths of inches. 
ments. being all alcoholic, are perfectly reliable. 
is to separate the Vermont long-tailed mice from those of the rest of New England. 

Observe, also, the discrepancies in the size of the feet and ears. 

We bring them in here because we have prepared 

‘These measure- 
Jt is as impossible to draw a line anywhere between these spec'mens as it 

This is only a part of our series from 
this locality. We bave also numbers 10145 to 10163, which we have deemed it unnecessary to measure or present in a tabular 
form, as they simply show the same thing. 
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TABLE XIV.— Measurements of about fifty (and list of other) specimens purporting to be HESPEROMYS “GAMBELL” 
from Washington and Oregon Territories and California—Continued. 

Nose to— | 

: = 
Locality. Collector. Same re : Es Remarks. 

3 Shue Aen 
ir rs] e z 2 z ‘s = re 

z elale@lalalealala 

7444 | Simiahmoo....--- --|'C. B. R. Kennerly-|..---.]---.-.].-.--- 3.25 | 3.40 }..... 0.80 | 0.62 | Alcoholic. 

5042 | Puget Sound SHUT ae 0.73 | 0.63 |.--.do. 

5049 | Steilacoom ......-..-- Ree 290) ee ae 0.75 | 0.62 }.-..do. 

9913 Sa00)| ene 0. 85 | 0.65 |.--.do. 

5033 Seth | eters 0.79 | 0.68 |-..-do. 

5034 27 BO) | sanem = 0.80 | 0.60 |..-.do. 

10138 Salted inniela'=l 0.80 | 0.60 |....do. 

10139 BUR I) ee 0,82 | 0.66 |.-- do. 

10140 3.160) |e-- <5. 0.84 | 0.72 |..-.do. 
10141 3075) Peo 0.90 | 0.68 | ...do. 
10142 BEGUN Saeco 0.75 | 0.65 |....do. 

10143 Sas = Bhs Ul Peeee 0.83 | 0.75 |... do. 

10144 |...... (0) eee CR eeetaate Rees Reeser ened sce sl esac el amor 3.40 | 4.00 |.-.--- 0.92 | 0.78 |..-.do. 

TAT3 Fort Tejon, Cal -....-- J. Xantus........ 0.46 | 0.79 | 1.07 | 2.90 | 2.60 | 0.33 ! 0.80 | 0.60 |....do. 

“a | 

UA) paleeosoe Ci eereace ene ess PERO aS SS Re ABaF Soocee pe nod bosccs| haem oe) boseed| pseoms Acme pocck= sens 

10175) 

10201 

to ae G0) cocdaccec cone NaaeC her ecco eeooee| Sessa Benes) peraes Mirete| Peeetec| sane lseme]losceon ===200; 

10227 

fi [Sone do SAS -eseg .--.| 0.55 | 0.93 | 1.20 | 3.60 | 2.70 | 0.35 | 0.83 | 0.66 |....do. 

7460) j\Ponoee OO se - see ete Case Oles seer 0.50 | 0.90 | 1.18 | 3.50 | 3.20 | 0.32 | 0.81 | 0.68 |....do. 

4921 |} Fort Umpqua, Oreg -..| E. P. Vollum*.....|-.....|---...|------ ) 3.40 | 4.40 |...-.. 0.92 | 0.67 |....do. 

10296 |...--- Cen eee coat = cetiesse0e A065 34) teecel hecces) testes 3.50 | 3.50 |-----. 0.8L | 0.67 |....do. 

10297 

to aoa (it) Saaes ss sesecct- See UOheeee= sesee ces eeee =| eeenne Fee el eect lleeen an eoeeem nea! eaeetae ===-0; 

10301 

* These specimens of Dr. Vollum’s bear out the remarks made under Dr. Kennerly’s. One of themis referable to * boylii”; 
the rest are apparently ‘* gambelii”’. 

The foregoing table is to be compared with the following items in the 

original diagnosis of “‘ gambeli” :—‘‘ Very similar to H. leucopus in size and pro- 

portions.” This is true, even without the qualification. “Feet perhaps shorter.” 

This is not so; the feet are wholly within the range of variation of eastern leuco- 

pus, and the average of the foregoing table is within an inappreciable fraction 

(0.01 or 0.02) of the eastern average. ‘“‘ Ears larger.” The largest ear in the 

series is not over the length of a large percentage of the eastern series ; all the 

ears are within the eastern limits of variation, and the average ear is within an 

inappreciable fraction (0.02 or 0.03) of the eastern average. “‘ Tail generally 

less than the head and body, sometimes a very little longer.” ‘This expression is 

precisely diagnostic of typical leucopus. ‘Above yellowish-brown, much mixed 

with dusky, but without a distinct broad wash of darker on the hack.” Most of 

the specimens really are paler and more uniform on the back than in average 
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leucopus, and this is particularly evident in those from the open, dryer parts 

of Southern California, and especially such examples as No. 7185 from the 

Colorado Desert region, where the coloration is a brisk fulvous, without dorsal 

stripe. But nearly all the specimens can be matched by eastern examples ; 

and, moreover, all the northern ones are actually darker than average /eucopus, 

while most of them show a distinct dorsal stripe. “The entire outside of the 

fore leg below the shoulder white?” Ina part of the specimens this is so, and in 

another part of the specimens it 1s not so; and the same is the case with ordi- 

nary leucopus. It is evident, therefore, that the characters ascribed to the 

supposed ‘‘gambeli” fall to the ground. 

Passing now to another Pacific-coast species, so-called, we will premise 

that in establishing his 7. ‘‘austerus”, Professor Baird intimated his suspicion 

that it might not prove valid. ‘It is barely possible,” he says, “that my HZ. 

austerus may be a northern variety of the common Californian species” (A. @., 

“oambeli”), ‘of smaller size and darker color, somewhat like the gray and 

smaller H. /eucopus of Nova Scotia and probably Labrador, * * and further 

materials will be necessary to decide the question.” With the necessary addi- 

tional material before us, we cannot only confirm the suggestion here made, 

but we can also show a perfect intergradation between “gambeli” and “aus- 

terus”; a melting of this last into “‘boylii”; and, finally, the positive identity 

of ‘“boylii” with ‘“myoides”, which last we have proved to be the same as 

leucopus. 

The Simiahmoo specimens, which are, as we have just shown, referable 

‘“oambeli” from the dry, open parts to ‘‘gambeli”, are so much darker than 

of California, that they stand rather nearer ‘austerus” in color than to 

the former examples of the species they are supposed to belong to! 

Color thus giving us nothing tangible, we will interrogate dimensions, and see 

if these show anything of specific value. We accordingly present a short 

table; most of our samples of supposed “austerus” being immature, and 

therefore excluded as tending to vitiate the result. 
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TaBLe XV.—Measurements of twelve specimens purporting to be HESPEROMYS “ AUSTERUS”’. 

e Nose to Tail i end 3 3 

2 Locality. Collector. = < = Remarks, 

5 Hy ee | Bar| OCoe | ratte) oa lrraaes! =| £ 
A | put. ebra a & | q i 

= 

G. Suckley....| 0.52 | 1.00 | 1.18 |...... SEN) | Kenoce 0.48 | 0.80 |.-.-.- Alcoholic. 
0. 87 | 1. 02 | 2.67 | 2.76 oo 0.33 | 0.72 | eccrine Alcoholic. 

1.00 | 1.20 | 3.10 | 3.20 |-..... 0 34 | ONTO Soon Alcoholic. 

0.70 | 0.86 | 1.80 | 1.38 |...... 0.27 | 0.60 |..-... Alc.; young. 

0.68 | 0.83 | 1.85 | 1.50 |...... 0.28 | 0.56 |...... Ale.; young. 

*9880 | Vancouver's Island ....---- 0.80 | 1.00 | 2.40 | 2.40 }.-.... 0.35 | 0.70 |...... Alcoholic, 

8327 | Washington Territory -...-.| J.G.Swan ....|...-..]..----]...--- 3.10 | 3. 0. 62 | Dry. 

229 | Spokan, Wash. Ter..-...--.-- BELG Off) 2) Shee Been Been lossee- 3.00 | 2. ; 0.59 | Dry. 

916 | Puget Sound, Wash. Ter ....| G. Suckley....|..---.|.----.]------ 2.75 | 3. . 8 | 0.49 | Dry. 

-.do ..- 3. . 82 | 0.64 | Dry. 

= ie Pi ebyy Eeese | Ep one 0.79 | 0.52 | Dry. 

do 540) eee | eens 0.75 | 0.45 | Dry. 
| 

*This specimen is remarkably blackish, with very pure white feet, and seen by itself would readily suggest a 

distinction of species from ordinary leucopus. It is the extremo of tho ‘‘austerus”’ style. 

This little table is curious and suggestive. The twelve specimens happen 

to differ among themselves in size and proportions nearly as much as the 

whole eastern series of /eucopus does, and show more variation than would 

be required to establish several distinct species upon the slight basis that has 

been often employed. And after allowing a wide margin for chances of error 

in measurement (always a safe thing to do in dealing with stuffed skins of 

small mammals), discrepancies remain that cannot be explained away. The tail 

varies an inch, and the ears and feet are quite as variable. To sum up (with 

special reference to ‘‘boylii”, that we are about to discuss) : The tail, com- 

pared with the trunk, ranges from less than the average of eastern /eucopus 

up to nearly the average of “‘myoides” or “boylii”. The ears range from the 

smallest of dewcopus to the largest of ‘“boylii”. The feet have the ordinary 

range of either /ewcopus or “boylii”. Nothing further is needed to prove our 

point. 

In analyzing our species of Hesperomys, Professor Baird put “ myoides” 

and “boylii” together, because they agreed in a length of tail exceeding the 

average of true /eucopus. Of “boylii” he says :—‘‘No cheek-pouches? Tail 

three-quarters of an inch longer than the [head and] body”; and of “myo- 

ides”:—* With cheek-pouches. Tail a quarter of an inch longer than the head 

and body.” The supposed distinctions of color do not hold ; for No. 1313 

(“myoides”, Burlington, Vt.) and No. 578 (“boylii”, Shoalwater Bay) are almost 

precisely alike in color—much more so than two specimens of ‘boylii” (No. 

578 and No. 356, for example) are. No. 356, the type of ‘“‘boylii”, is the very 
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tawniest specimen we have ever seen from Washington Territory, and in this 

respect exactly like some Massachusetts examples of leucopus. Color, then, 

affording ng data, and the matter of the cheek-pouches being already settled, 

we are driven back upon measurements alone to substantiate ‘‘boyli”; and 

we conclude our argument with the following table, comment upon which is 

unnecessary :— 

TaBLe XVI.—Measurements of five specimens of five “species” (so-called) of HESPEROMYS. 

Number. Supposed species. Trunk. | Tail. Sole. Ear. 

2778 || Dypicallof leucopus n= maeteme ma ale === loll melee mela 3.45 3.50 0.83 0. 61 

SOOM Uy DELO le D OV Utena mete aaiae ate erecta lente n= i 3.25*} 3.80 0. 85 0. 60 

13i3e| ey picaliohemy odes sase sesso ane eee ere eearre 3.50 3. 90 0. 85 0. 61 

1964) |e hy picalion “ anstenus tense ee = lee eee relent 3. 00 3.40 0. 82 0. 64 

10292 sl eaivipelonesonn cli size aaa eee eta tee mere emai ?t| 3.60 (U5ISY/ || SaneS5ac 
il 

* Printed in M. N. A. “5.25” by typographical error.—A second specimen of “ boylii” (No. 578) shows 

longer tail, feet, and ears:—trunk, 3.08 ; tail, 4.08; sole, 0.95; ear, 0.75; while a third (No. 810) has the 

tail considerably shorter than the trunk (trunk, 4.00; tail, 3.65). Professor Baird remarks of this No. 
810, that possibly it is “gambeli”, and prints it also under “gambeli”, with the remark, “possibly H. 

boylii”. It is, in fact, just as much like one as like the other. 

+ Probably about 3.50, but impossible to determine now, owing to the stretched and rat-eaten state 

of the specimen. 

A series of alcoholic specimens from Cape Saint Lucas, the first exam- 

ined, we believe, from this locality, offers some interesting features. Although 

it is not easy to judge of color in their present condition, they appear 

to be light-colored, with the dorsal stripe of the tail very narrow, and 

in this and other respects most of the series are undoubtedly referable to 

‘“oambeli”. A part of the series, however, shows an extraordinary length of 

the tail—in-this respect surpassing the most marked examples of ‘boyli” or 

“myoides”. In one specimen, the tail is nearly an inch and a half longer 

than the head, and in this one, as well as the rest of those with the tail 

decidedly longer than the body, this member is almost as naked as in a Jus, 

and unicolor, of a dull-grayish hue. In all these, the dark color of the leg 

extends on the base of the metatarsus—a feature shown distinctly even in a 

suckling specimen. Although in their present state these specimens do not 

show any appreciable difference in the body-colors from the “gambeli” com- 

posing most of the series, we have little hesitation in referring them to the 

Hi. aztecus. The length of tail of this species, it will be seen beyond, has 

not been known; for all three of De Saussure’s types had lost the tip of the 

tail. Our type of aztecus, received from De Saussure, agrees precisely with 
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the specimens from Cape Saint Lucas in the nakedness of the tail and extension 

of the dusky on the metatarsus—the latter being one of the essential features 

of the species as compared with leucopus. In length of tail alone, these speci- 

mens grade into the ‘“‘gambeli” with which they are associated; yet, the 

other features being perfectly tangible and distinctive, we shall refer the 

specimens in question to aztecus, with no reasonable doubt of the correctness 

of so doing. 

As Mr. Xantus collected extensively on the west coast of Mexico, as well 

as in Lower California, it is possible that these examples of aztecus have been 

accidentally mixed with his Saint Lucas collections. 

The following table gives the measurements of a part of the specimens 

referable to leucopus (‘‘gambeli”) with measurements of some of them. 

Those representing aztecus will be found under the head of the latter. 

TaBLE XVII.—List of specimens of H. LEUCOPUS (“gambeli”) from Cape Saint Lucas, collected by J. Xantus, 

with measurements. 

Tail to end 
From tip of nose to— Length of— 3 a | 

of— & i ; | Sa r) Nature of 

3 voce: Ocei Vv Fr Hind a specimen 
5 Eye. | Ear. aa Tail. es Hairs. f a f ~ = ; 
& put. ebra. oot. | foot.) = . 

4980 | Cape Saint Lucas..| 0.50 | 9.90 | 1.20 | 3.10 | 3.10 | 3.20 | 0.38 | 0.83 | 0.67 | Alcoholic. 

OBE | ssecece Giinpese sae 0.52 | 0.92 | 1.15 | 3.40 | 3.35 | 3.45 | 0.37 | 0.81 | 0.67 | Alcoholic. 

AQB2) |). s0-~ 00). --- = ----| 0.54 | 0.94 | 1.15 | 3.60 | 3.15 | 3.25 | 0.40 | 0.87 | 0. 70 | Alcoholic. 

10331 | | 

to Seni acee GS Apa ea tees sopeen saceao Sc6t 6||Saceec) |ao see] [seis seo||Soses||s=sccc | Alcoholic. 

| 10346 

Having exhausted the data at our disposal respecting the nominal species 

of Hesperomys (except ‘“cognatus”, noticed below) that are referable to 

leucopus, we are prepared to bring out three geographical races or varieties 

that are distinct enough, we think, in their strongest development at 

least, to merit varietal names, although (we wish it distinctly understood) 

they pass insensibly into ordinary /ewcopus. These three are gossypinus, 

sonoriensis, and eremicus. The first of these is nearest ewcopus, and is hard 

to define satisfactorily. The second is better marked, and, in its extreme, 

readily discriminated from /eucopus, though comparison of some hundreds of 

specimens show a perfect transition into the latter. The third is strongly 

marked as a local race, and might be held, with much show of reason, as a 

good species, as, in fact, we considered it until we saw intermediate specimens. 
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HESPEROMYS LEUCOPUS GOSSYPINUS (LeC.). 

Hesperomys gossypinus, LECoNTE, Proc. Acad. Nat. Sci. Phila. vi, 1853, 411 (Georgia).—Batrp, M.N. A. 
1857, 469 (Georgia and South Carolina).—ALLEN, Bull. Mus. Comp. ZoGl. ii, 1870, 180 (lorida). 

Hesperomys (Vesperimus) leucopus gossypinus, COUES, Proc. Acad. Nat. Sci. Phila. 1874, 179. 

Hypudeus gossypinus, LECONTE, MeMurtrie’s Cuvier, i, 434, app.—AuD. & Bacu., Q. N. A. i, 305 (in text ; 

consider it as a var. of leucopus). 

Dracnosis.—H. staturd H. leucopum excedens (A-poll.), caudd breviore 

fere unicolore, pedibus majoribus (subpoll.), coloribus obscurioribus. 

Hasiratr.—sSouth Atlantic States. Kansas? 

Mouse larger than H. leucopus (some four inches long), with a shorter 

tail, but little paler below than above; hind feet nine-tenths of an inch; fur 

of the upper parts dark rusty-brown, and of the under parts not pure white. 

The few specimens below enumerated show some tangible differences 

from ordinary deucopus, as expressed in the foregoing paragraphs. Besides 

averaging in stature a dimension that dewcopus very rarely attains, the tail is 

absolutely shorter than in the average of that species, and therefore propor- 

tionally still less. It is, moreover, nearly unicolor in some specimens; in 

others, however, it is evidently, but not sharply, bicolor. The hind feet are 

about 0.90 long, a dimension that Jdeucopus only reaches in exceptional 

cases. The general colors are much darker, and, perhaps, never of the bright 

fulvous of typical Zewcopus ; it is much as if the darker dorsal wash of deuco- 

pus was spread over all the upper parts. Correspondingly, the under parts 

are dull soiled whitish, or white with an ashy-gray hue. 

Our specimens are obviously too few for a final conclusion, and we have 

been much perplexed to determine how to treat this form. All the seven below 

given are distinguishable at a glance from deucopus ; but our suspicion is very 

strong, indeed, that if we had, say fifty instead of seven examples, some of them 

would be indistinguishable from dewcopus, and others would show indissoluble 

connection. This was the mature opinion of Audubon and Bachman, who 

say :—‘‘ We were for several years disposed to regard it as distinct, and have, 

not without much hesitation, and after an examination of many hundred speci- 

mens, been induced to set it down as a variety only.” Mr. Allen (Z. c.) allows 

the name to head his paragraph, but expressly states his belief that it is not 

a valid species, both in this place and in a previous paper (Bull. Mus. Comp. 

Zool. i, 1869, 229). Under the circumstances, we judge that nature will be 

the more faithfully reflected to consider H. gossypinus as a variety of leucopus, 
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ranking nearly with sonoriensis as to the degree of geographical differentiation 

that it has sustained. 

The propriety of this step will appear in still stronger light after exam- 

ination of the so-called ‘‘ Hesperomys cognatus” of LeConte and Baird, which 

we are now prepared to discuss. Apart from the published accounts of the 

two authors just named, our material is, first, three dried specimens, labeled 

“‘cognatus” in what we presume to be Major LeConte’s own handwriting, as 

it is the same as that upon his other types now in our possession ; secondly, 

five dried and several alcoholic specimens referred to this species by Baird, 2. ¢. 

The latter will be first noticed. 

Two of these, Nos. 673 and $05, from North and South Carolina, respect- 

ively, are precisely like /ewcopus in every respect, except that the tails of both 

are much less distinctly bicolor than usual in dewcopus. Out of our series, 

however, of unquestioned and unquestionable deucopus, we can precisely match 

this feature. The other three specimens are from Mississippi (Nos. 562, 583, 

586). They are all in wretched condition, having been skinned out of alco- 

hol. One of them, 562, is not half grown (body, 2.25; tail, 1.42, &e.); it is 

dark lead-color, and from the shortness of the tail represents sonoriensis, if 

anything different from /eucopus. The second is nearly grown, but still in the 

mouse-gray pelage; the tail is 2.50 to a body of 3.00, and therefore not shorter 

in proportion than in /ewcopus; and the tail is very sharply bicolor. The third 

appears grown, but the colors are indeterminable, from immersion in alcohol 

and from loss of most of the fur; the tail is plainly bicolor; the proportions 

are just as in an average of /cwcopus. We must confess that, even if there 

were a species “cognatus” distinct from leucopus, we do not see how these 

five specimens could be taken to represent it. Much as we regret our decision, 

we must say that they are all unquestionably Zewcopus. 

The remaining specimens (alcoholic) we cannot distinguish even as a 

tangible variety of leucopus. 

Major LeConte’s types do not seem to have been in Professor Baird’s 

hands when the article on the Mammals of North America was being pre- 

pared; and the latter had to guess at the former’s meaning—a difficult matter 

indeed, since Major LeConte’s description amounts to exactly nothing. Of 

his three specimens, one of them (from Illinois), we find to our great surprise, 

is an example of H. michiganensis, pure and simple! (Head and body, 2.90; 

tail, 1.90, sharply bicolor; hind foot, 0.66; &c.) The other two, Nos. 4708, 
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4709, are not marked for locality, but probably came from Ohio, Wisconsin, 

or Michigan, and are really his types. They are exactly the size of ordinary 

leucopus; the tail a little shorter, relatively, than the average of leucopus, but 

not shorter than is often found in Zeucopus; and they are colored exactly as 

in gossypinus, the upper parts being very dark, the under impure white, and 

the tail indistinctly bicolor. 

Here, then, is an exactly intermediate form between leucopus and gossy- 

pinus, proving that the latter cannot properly be regarded as specifically 

different. from the former. 

It is obviously a matter of indifference where we make our break in the 

chain between the two; i.e., whether we assign the links “‘cognatus” to one or 

the other. Practically, however, it will be found most convenient to assign 

“cognatus LeC.” to leucopus, so that we only recognize the extreme of differ- 

entiation in gossypinus. This course is the more commendable, since “cog- 

natus Baird”, based as above explained, is assuredly /eucopus. 

TaBLE XVIII.—List of specimens of HESPEROMYS LEUCOPUS var. GOSSYPINUS. 

rc) 

5 Locality. Received from. iS 2 3 2 Retnre oe 
2 em ifm seth oes specimen, 

5 ar| 2 
A iS 3) 

A705 || Georgia .-.-..-.----- ----.--- Jo ieContemnes-i-==— =e =— 4.00 | 2.90 | 0.86 | Dry. 

ATL ees == (1D peeode Cosnecobeecceca|lsscece Gimeno a noatoeseincic oe 4.25 | 2.50 | 0.90 | Dry. 

Gt eee saat) - 2 aep ers Hoosececesee Boece tUs ca coserocco ese: ace 4.50 | 2.05 | 0.90 | Dry. 

ABT | pecans GO ssesno cssoctescssesee IDEs GeOShenia= === sees iae 3.50 | 3.00 | 0.88 | Alcoholic. 

10086 | ----. GG soso ccon ctobostce seca|bansee dot sseniee-asee ee eens] Os 90M ee OUR On eye Alcon lcs 

1361 | South Carolina ...... -....--- Wi. Coopers...<2- 3 n50c2s25=25)/ 451004), 2235 ,0 80h Dry. 

8537 | West Kansas* ----.----.----- AS Crocker 2 co50 ee = === = -= a= 4.50 | 3.00 | 0.90 | Dry. 

*We hesitate in the determination of this specimen, since part of its size is due to overstuffing ; 

the under parts are white, and the tail sharply bicolor; the locality, too, is against the supposition that 

it is gossypinus ; and it is accompanied by other Kansas specimens that we cannot determine, and some 

that are certainly pure leucopus. In the length of the feet, however, and in general coloration, it seems 
to agree better with gossypinus than with true leucopus. Dr. Gesner’s specimens, likewise, we refer here 

on account of locality and their large size, though the mouth, feet, and tail underneath, are very pure 

white, and the under parts nearly so. (These specimens are both males, and exhibit the maximum 

development of the testes we have ever seen in the species. The glands form an immense bulging mass 
on the nates, about $ long by } wide, of flattened, oblong shape, quite sharp-pointed behind, and mostly 

divided by a deep median raphé.) 
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HESPEROMYS LEUCOPUS SONORIENSIS (LeC.). 

Mus leucopus, RicHarpson, Zool. Journ. iii, 1318; Fn. Bor.-Am. i, 1829, 142. 

Hesperomys sonoriensis, LECOXTE, Proc. Acad. Nat. Sci. Phila. vi, 1853, 413 (Sonora; type, No. 146, Mus. 

Smiths.).—Aup. & Bacu., Q. N. A. iii, 1854, 296 (after LeConte).—Batrp, M. N. A. 1857, 474; 

U.S. & Mex. Bound. Surv. ii, pt. ii, 1859, 43. 

Hesperomys ( Vesperimus) leucopus sonoriensis, COUES, Proc. Acad. Nat. Sci. Phila. 1874, 179. 

Hesperomys sonoriensis var. nebrascensis, Barrp, M. N. A. 1857, 462, in text (based on the below-enu- 

merated Nebraskan examples). See choy. 2% ante 

Diacnosis—Hesp. leucopo via differt nisi caudé breviore, truncum sine 

capite subequante, necnon coloribus dilutioribus in speciminibus meridionalibus, 

in arcticis obscurioribus minime fulvescentibus. 

A variety of Hesperomys leucopus, differing in having the tail shorter 

(only about equal to the body without the head), and the colors either paler 

as in prairie specimens, or darker as in Arctic examples, but neither of these 

exhibiting the particular coloration of typical dewcopus. 

Hasirar.—tInterior of North America, west of the Mississippi, from the 

Arctic regions to Mexico; usually occupying this range to the exclusion of 

true leucopus, but in some places mixed therewith. 

It only remains to discuss the intricate question touching the White-footed 

Mice from the interior of North America. We approach this subject with a full 

knowledge of the normal variability of /eucopus, after settling the eastern and 

Pacific varieties, and in possession of hundreds of specimens from all locali- 

ties, among them the type of sonortensis. Only a part of our material appears 

in the following tables, the rest being ineligible on account of immaturity, bad 

taxidermy, and other causes. 

The type of sonoriensis (No. 146, Mus. Smiths.) is a young animal about 

three fourths grown, in a gray pelage identical with that of the same age of 

leucopus. While nothing, therefore, can be predicated upon its absolute size 

or its color, it may be known at a glance from ordinary /ewcopus by the short- 

ness of the tail; this member falling short of two inches, which is never the 

case with even three-fourths grown deucopus, so far as we know. The trunk 

measures 3.25, the tail 1.93; and, after allowing for stretching, we may safely 

say that the tail is more than an inch shorter than the trunk. 

The followimg table shows that this same short-tailedness marks a large 

proportion of the mice from the regions indicated. While the average length 

of the series from the United States is about 3.25, the tail averages only 

about 2.25, and several tails, as of Nos. 1782, 1932, 3149, 3352, &c., fall 
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under 2.00; most tails range between 2.00 and 2.50, and not a tail touches 

3.00, which last is an ordinary length of tail for true /ewcopus. The feet give 

no data (ranging from 0.65 to 0.77, with an average of about 0.77), neither do 

the ears. The shorter tail, ov an average, is the sole datum as far as form is 

concerned. 

Close scrutiny of the table, however, shows that a considerable part of 

the series has the tail equally or even exceeding the average of leucopus. 

Secondly, this feature does not obtain in all the specimens from any given 

locality ; thus, No. 1932, with the shortest tail in the lot, is associated in 

Kansas with veritable /eucopus ; Nebraskan examples range from 1.75 to 2.75 

in length of tail; Utah ones from 1.80 to 2.30; Fort Crook ones about the 

same; New Mexican and Sonoran ones from 1.93 to 2.65.* In short, we find 

in almost every locality a greater difference in the several tails than that dis- 

tinguishing them collectively from Jdewcopus; and we can only say that 

they average half an inch less than the average of /eucopus, about equaling 

the trunk alone instead of about equaling the trunk plus three-quarters of the 

head. 

As this finishes what we have to say of the form of these western 

United States mice, we here insert our table, and then take up some other 
points. 

TaBLE XIX.—Measurements of eighty-one (and list of other) specimens of supposed HESPEROMYS LEUCOPUS 
SONORIENSIS from the Middle Region, United States. 

[N. B.—Many of these specimens are not fairly distinguishable from ordinary leucopus. } 

Nose to— ee 

3 Locality. Collector. 3 : E E Remarks. 

A AlA/O/a|/F/AR|/s/e/a 

9838 | Fort Ellis, Mont ........-... ¥. V. Hayden ..-....- Seal secre Peae 3. 75/2, D0}... .].... 0. 75).--- Dry. 

4309 | Near Platte River ....:.....].----- iy penenem eee anea| [Sse ----/4. 00/2, 40)....].... 0.78|..-.| Dry; stretched. 

- 4310 ae= |e a=. (0178) oa) Dry. 

4311 on | PES be Rese bose 

1398 5 ee ee Ohta] 2-4 | Dry 
1399 Bee es ETC one Saas dO. 

1969 ...|0. 33/0, 73)....| Alcoholic. 
651 .---|----|0. 80]... | Dry 
702 --|0.77| --.|----do.* 
703 == (0.74) -—.\||. 22.00." 

1779 --|0. 76)....| Dry. 

1780 --.|..-.].-..] Dry; young. 

1781 Re lh elke eedos 

1782 -.|0. 80] .-..] Dry. 

1783 Bel bord Beas) bookies, 

* These seem to be leucopus. 

* Really from 1.93 to 3.05! For No. 145, collected by Mr. Clark on the Mexican Boundary, showed 
a tail of 3.05, and so had to be turned over to ‘‘texanus”’. 
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TaBLeE XIX.—Measurements of eighty-one (and list of other) specimens of supposed HESPEROMYS LEUCOPUS 
SONORIENSIS from the Middle Region, United States—Continued. 

e Tail to 
| Nose to— niles 

e BI Locality. Collector. s 3 2 Remarks. 

5 ae SlalelE£lell. 
Z alalélalejalalala 

1784 | Yellowstono River.......... F. v. Hayden ....... aah SPE eee) Pee geste 5 eel loooy Id Beas 

——! 10401) | 

to ‘| “Nebraska’”..........-.---.]-.-.-- Ojeecsecemeee= peal pac Seis Beal ied eed eco 

10418] 
7Ai2 | Fort Bridger, Utah ......... CxDrexiere cence 3. 60}2. 50) --./0.81)....| Alcoholic. 

10228 

Leip) pee aan (il) S6ae=secacerasas bead looses OWS p56 = Seance Fal aed Aer ese sed | real boos Had Bal beac 

10245) 

3352 - |0. tr] ....| Dry. 

3353 do. 

3304 7 . do. 

3357 itd aed [eet Ce 

3358 STH) oes beens 

3359 ee OS8ul| <a s eas 

3858 A Wits) So. | 22.00; 

3859 ae J. 80). ...| Dry; stretched. 

3860 = [02s 0sa6)) =~ | “Drys 
3861 z | 0aeG|) 2-4 |seeacos 

3862 S . |0.73| ...) Dry; young. 

3863 oe = 0503) 22 ]5-.d0; 

4173 0. 73). - do, 

7764 Serle oe HOseRies == 

10420 D. YF. Parkinson. --- Pe) ee | er) eee tt Oa 

3321 W.W. Anders'n . --., ---|0.77]....] Dry; stretched. 

3329 - /0.72)--. 2). .do: 

3748_ a - 10,72)... 

3749 =a UTP ss 

5342 = Onde oie 

O43 - |0. 76}. 

544 = |e 

545 ---|0. 80}....]. 

144 -- |0.80)....| Dry; leucopus ? 

146 -.|0. 75)....| Dry; type of sonori- 

ensis. 

rey ere i ee = Coe nemee st eter dojeasoss aan Sal ais Newest semal ee cer] ean] |tx~-| so < 4) DIEg Sv Onn E. 

“9733 WOM eee neescs screens H. D. Schmidt. ..---. Saif eo lpese|SeO0|srcolls Alem |pealeaea Ts 

OTe | --. 0 Preeee mens cece saceon| vee lO ieesestetetaaa Bel) eeel eos. beee lose] Heese | oce] eseet es 

9735 =ael\\e> See | eee aed |e.| Mee | eo pene Cs 

9736 a5 Fed esos hoch) horn esery | ed |uciac beet (or 

3. 24/2. 70) .. |0.35)0. 79} -..; Alcoholic. 

3. 40/2. C0) _. |0.35)0, 80) ...|....do. 

3. 05/2 1L} .. 10. 35)0. 65} ...|---.do. 

3. 00)2. 56) ...}0, 0)0. 85). ...)....do. 

3. CO}2. 12] .. |.---|0. 80) -- |.-..do. 

PSOE OSts ee Nite 104601 >< =| = oO 

= Sr BseR tC 

3. 18/2, 93] ...|0. 38}0. 75). .-..)....do. 

3. 12/2. 40} _../0. 4u}0. 84]... .|....do. 

3. 10/2. 46) _. |0. 40/0. 74). ...].-..do. 

2. 75/2, 25)... |0. 30/0. 78}....]....do. “* 

2. 65/2. 00)... ./0. 40/0. 77). ...]....do. 

3..00]2. 50]. . ..|0. 45}0. 82|..-.]....do. 

3/3. 00)2. 40)... .|0. 40/0. 72]. ...]....do. 

2. 66)2. 58) . . . ./0. 37/0. 80)... .]....do. 

ro wwnnynwoe 

a S 2 on S Ss S ps nr 

6M ° 
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Taste XIX.—Measurements of eighty-one (and list of other) specimens of supposed HESPEROMYS LEUCOPUS 
SONORIENSIS from the Middle Region, United States—Continued. 

c Nose of— Ewe | 

5S = 

i Locality. Collector. 3 3/8 Remarks. 
3 F uo sel aS [reall | 
3 S/S/S/S)5/e/5)2] 8 

‘Gi alalolaltlalalelea 

48) H. D. Schmidt --.---- --- |--- Bre | ese! eee -| -- | Alcoholic; young. | 
10122 Se4|rec 2. 80/2. 10;2. 30}. ...]....]....] Alcoholic. 

10123 Ee 3. 00/2. 65/2. 75]. 2]... Pallas dha 
2558 | Upper Missouri.....--.----- wn. |--- [----|--=-|----]----]-=--]----]---.].-. | Alcoholic; young. 

1927 | North Platte River ...-..--. W.S. Wood. ......-- 0, 45/0. 73)1. 00 2. 40 .-. |0.35)0. 72}... | Alcoholic. 

1928 | Medicine Bow Miver.-.-.--.-- . 6 --- |0.35}0, 73)... |..--do. 

1932 | Republican River ..-...--..-. 19 = eoce| Seo leae fils 

1933 Bed bose Pese lesee ss 

3093 4 ---10. 70).-- | Dry. 

3149 - 0.75 do. 

3134 =» |---|---«]---.| Dry; young. 

3138 -. |---.]0.80]-.-.| Dry. 
10419 --.|0. 71). 

3053 | Republican River ----|.-- |0.83)....| Dry; leucopus. 

— 3052 | Pole Creek.--.....---..-.-.. Bear Peee kas .--.|--- [0.72]... | Dry; stretched. 

3920 | Fort Randall. J.P. McCown...--- ---|--- |... |3.50/2, 75].-..|.---|0. 86}..-.| Dry; leucopus. 

6985 | Fort Lyons, Colo...---.----. Ie. Palmer. -...------ 69 | eed ksedeced|i saclloree sca WbEM eos) Ihe 
9331 | Nevada R. Ridgway. .-....-- Sco) baed bese soa2|bose boad|ias |asak ssc |JOIN 7s Voltas 

9737 | Wyoming... H. D. Schmidt ..---- ----|--- [3,102.90]... |.--./0. 71|.--.| Dry; leucopus. 

9734 See eran Se LOQ do] aee| el Os fo) eer ees Os 

9739 ~-.|----|3. 10)2. 10). 5_.|.--.10. 78]. .--| Dry. 

9733 oe) se IKRGWP ERI )hee Sere Sf a5 -COS 

7491 -- |--- |----|.---|--- | --.|----| Alcoholic; very young. 

10116 25 oan sce) tect hesd|isec| nea |Sacq]= oc Gs 

7449 0. 82)1. OF). vues 20) .. |.---|0. 75].--.| Alcoholic. 

7462 ----| =--|3.00.2. 10].._.].--.|0. 76).--.] Alcoholic; leucopus? 

7461 0,95]... |3. 40/2. 60}2. 75)0. 39)0, 80/0. 58... do. | 

10117 ). 95)1. 20°3. 10) 2. 70)2, 20/0. 40)0. 80)0. 59)... do. 

7481 ----| == |---+]---2] »- |---.|----| Alcoholic; ungrown, 

10119 a5 c ere eta eta | rere ee es 

10120 Seclse4losccl coc Boadlooacleecol4e="remc(uoe 

10121 = -- |---.| --.|----]0. 7]... | Aleoholic. 

T7164 2, 25/2. 40/0. 34)0. 80/0. 52) .. do. 

7475 =a ese oor all eee Boe e feet) oo aus Os 

4836 |...-.. GW) cohacteccsoaadcsnneso| peanod GWineressectote: 0. 55/0. 95,1. 15 3. 40 2. 60}2. 90/0. 31/0. €0)0. Ge)... .do. 

10246 

UD) paleeeee GI) -cepaapeasccsacondeind| be Soon GW Sescna=n G52 me esrerd | seal | seca | =e see | eee se | fret | ee 

10261 

9896 | Fort Shaw, Mont.-........... RAB Seitz eee Saas [eae =] 0100/2050) 2570/25 aos een OOS 

10302 

UD Pleccaes (oso sa6 auscacascogctadlacsoos GO nesses snes Beet ears hak -| Meee cood| Mosc ees freee bose bans 

10310) 
7471 (3300) 28'70|, o=21| sne | een aad Os 

10311 oo | eoce|eca|bses bac eontith 

10312 Pesta | see | eget [emda | estes | Seana | ees tea | ene OO 

10313 Sb oee | Pest} ae) or ees [zo |faco-|| Ae |e omc 
9869 | Santa Fé, N. Mex .......--- Unknown.......... Fe llig wales oe33 25/2850 oll bee eee | een Meee tos 

7489 | Fort Benton ............--.- Lieutenant inline | Fae he |S |ee nl |) see ||| sein eed Oe 

} 

t Drexler’s extensive gatherings of mice, both from the Platte region and from Fort Bridger, are all essentially of the 
sonoriensis style. Those from the Platte, like Hayden’s Nebraska and Upper Missouri Jots, are very pale and short-tailed, while 
the Utah ones are rather more like leucopus in color, and the brevity of the tail is not quite so strongly marked. In both 
these series the specimens grade directly into leucopus. We have, however, labeled them all ‘‘var. sonoriensis”’, because the 
attempt to discriminate has proved utterly impossible in this as in other similar cases where we have been oblized to label 
geographically, so to speak. This gradation into ordinary leucopus is in strict accordance with, and amply confirms, our 
mature opinion respecting the ‘‘ variety” sonoriensis. 

{ Colonel Simpson’s examples, from Fort Bridger, are pure sonoriensis ; so are Dr. Hitz’s, from Fort Shaw. 
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We will next show that the short-tailedness ot var. sonoriensis likewise 

characterizes, almost unexceptionally, the mice of Arctic North America. 

Indeed, this fact has already been shown in the previous table, which we intro- 

duced to settle the myoides question; these additional specimens, indeed, 

are merely the rest of our Arctic lot, positively the same as those of the 

‘“‘myoides” table. Most of these Arctic ones are noticeably larger than United 

States specimens, as was to have been expected; they average about 3.66 in 

length, with tail about 2.75; while the relative lengths of tail and body of 

sonoriensis are nearly repeated, about half an inch has been added to the abso- 

lute lengths of both trunk and tail. The feet are rather smaller, both abso- 

lutely and relatively, than in true dewcopus, averaging only 0.75, notwithstanding 

the increase of general size. This feature, as well as the shortness of the tail, 

might be explained upon the well-known law of smallness of peripheral parts 

in Arctic animals; but it is curious that it should correspond exactly with the 

shortness of tail of the New Mexican animals, which, of course, are not 

amenable to this law. The tail and feet are both unusually hairy. Here is 

the table: — 

TaBLE XX.—Measurements of sixty-nine (and list of other) additional specimens of British American and Arctic 

HESPEROMYS LEUCOPUS, mostly of the ‘‘ sonoriensis” style. 

{Not much reliance can be placed on the dry measurements, as the skins are all badly prepared, being almost without 

exception overstuffed, the tails being skinned aud distorted, and the feet having the toes curled up.] 

Nose to— pairerend 

: #/ 3 
Locality. Collector. = : s = Remarks. 

A|/A|/olal|r> | A/a] a] @ 

L. Clarke, jr - --- | . 25 | 2.50 }......]..---.| 0.80} .----. Dry. 

se5 PAIS TU ersscl Beene LN) Re --do, 

Seed peerage | Sr eae --do. 

SELLS Nica ate [esate etl omy | hrrerereee ..do, 

CAE WW eer feeceee! (a ere! eer ---do. 

2.40 |. ----.|--..~.)| 0.80) --do, 

Spay eee lece en METH EReaee --do. 

200) | Samael eemees 0410) cones --do. 

PW) ee nn} URE OH fe ee --do. 

PES] ese a esas) Pi (i) ec -.do. 

OU ON emo eeseoy i SY ir fal beeen --do. 

OF S8Nal ee sapere OaB|cacaee - do. 

2.00 |-----.|......! O79 |.-..2. --do. 

cece } SoaewaleassQOs 

CET ey seo ONT0) [pean do. 

2B W eeeeed pcos Wc |e do. 

PAG ase SIR a6 HO,00))| =< ---do. 

Bence ecmed te esce Ui 2} ee do 

S100 )|\esaee| seen arn (Bi Pea do. 

2A) BSA at Pal a = UScel Soeens base do 
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Tanie XX.— Measurements of sixty-nine (and list of other) additional specumcns of British American and Arctic 

HErSPEROMYS LEUCOPUS, mostly of the “ sonoriensis” style—Continued. 

NORBiiOee Tail to, end 

: 5 aS ul 
3 Locality. Collector. = i E & S Remarks. 

3 ) 4s 3 =I B = = a B ’ : F(a) 212184 ae be ie 
5772 | Fort Rae. L. Clarke, jr’. --|------ 3580 ||[aroee 3.90 | 2.10 |.-..--]------ 0.70 | .... | Dry. 
SIBLy || Saeed Oe oes eeacee Sac dtle) odectioe wH64 [Feseec| pees ---- | 3.50 | 2.30 |..... Roce || SCH) | Rasen) 2 at | 

9448 | Fort Simpson .....-. Wi Warr Dye rlle=eee [eee raat EL) | 211) Fee laoeSed|lenboSG]|psaese o=2200. 

arth ILL ae Nah es. se a | oe ee 4500))|)-3KO0)!|eeeees|| Basen ONGO) |-oeeee seado! 
9450) ||2-do. ce ae Be |e ee 350u [soar Ween eee ONE0) eee “ee (ils 
9446) /|seddo sesce eke ce ns. Be enseee al reson bee eae hatos ANOOU! 2500 |tese |e (Nel teak 2 _.do. 
9499) || --2d0.2c-22--02--c=-- pend beasco seas |Soeses|2scecll-cses 3.50 | 2.10 |.-.... come, |) UTD |leso= _-.do. 

"5785 | Big Island, Great | J. Reid ........ |.-----|.--:- Been 5120 i | (erasers [eee eee (eee do. 

Slave Lake. 

5786 do. 
7092 -do. 
5787 -do. 
5784 doe 

5768 do. 

4556 do. \ 
EXP a Win Roa TH MeN le seal Med tO) sce ered aoa [Socacs|Hasmais|) deco d|ocae: oaa5 dSEas5 do. 

8693 | Sitka, Alaska ...---. WeBischots.-s-—< me) ede GUN tren UD me | eeaeneel | eater do. 

30285)|PNelsonusiverrs ce), <)|) 0) GAM ose oe ee eee ere | retusa PRIN) Se ece| ae ee do. 

S020), |e dowces ace cco Beet beaeesaeaeese Rosas |eadolllasasee Sapo Pe OO! | rae | meter Uri 9 eae Jecedo: 

*6300 | Lake Winnipeg ..--. pect neoeemipae || oaco-|soSa-losn5 2.90 | 2.30 }.-.-..] --.-- 0.70 |...... Aleohvlic. 

7437 | Red RiverSettlement)- 3.25 | 2.30 |......]--.... - do. 

BROS eal een OO lees a dete ee | tte ON ONNICOLG cp eeie =| eres eres PUA ae ese || eee -- do. 

2OR78; \|shiard River. cae. 2.) Wa Brass) 22. cs leees-clooecen | weceiod 3.00) |) 300) |2252=/--25.. OD 825 |beeeer ao Gly 

*L009L s..-.] 2.90 | 2.50 cl ey eee 0.80 |... - do. 

RVOOO2 alls 3d Omseets napa e cere S| Ono me cones [Sec aa sere eee SoU EG) |seece licence OFT) | Gere Peed: 

4543 Mag ken ger ~| n-ne) c= ete) aes =| eee erent ese rais ftaeeete | Sey ee Dry. 

4233 Drexlerso ceases |e ata |peeeen 3.50 | 2.75 |....-.|.--... ONS) hones po==d05 

FeRAM esas Gis aco Sa eee te et LO vaoe Saeed | eneins | Cees ae | rere eee Spe eco jaoceiccy see seo! SScene motor Alcoholic; very 

young. 

GEIL eee OR Gocco ceneaseal Pconge! G paps bese | onenes batoel Sapace| Sepcecllansesailisasec)l Gace |fossesi noms --.do. 

*10093 B00) | e822. oes 0.88 | ..... Alcoholic.» 

*10094 SDs eke) | Restos] Meets (yet) Ce ss --.do. 

*10095 ASO eee | eee OMG} | Cees == =edO; 

7452 PAY | eee Pmenie (ONBs| sour ee eeda: 

T4719 2:20 ise Secrets Oriana besccha tis 

9862 se PPP sna |low 5 5ce ODA Soe bemeki (is 

10096 0.55 | 0.95 | 1.15 | 3.60 | 2.80 | 3.10 | 0.33 | 0.85 | 0.65 |....do. 

10097 |... -| 0.52 | 0.86 | 1.038 | 3. 40 | 2.80 | 3.10 | 0.35 | 0.80 | 0.55 |... do. 

10098 |..-. 0.50 | 0.90 | 1.10 | 3.50 | 2.70.) 2.80 | 0.32 | 0.80 | 0.60 |....do. 

10099) |2= == 0.50 | 0.80 | 1.10 | 3.50 | 2.75 | 3.00 | 0.37 | 0.80 | 0.68 |....do. 

10100 Bios 0.48 | 0.99 | 1.14 | 4.00 } 2.80 | 3.00 | 0.34 | 0.85 | 0.66 |....do. 

10101 nel Eas 0.52 | 0.98 | 1.13 | 3.75 | 2.80 | 3.05 | 0.36 | 0.81 | 0.635 |....do. 

OUO2 i Re -kO- seen oeeoe es Re Oras eee 0,49 | 0.95 | 1.09 | 4.00 | 3.00 | 3.25 | 0.38} 0.86 | 0.62 |....do. 

AONOEE “icmeactt@} nan =cepasosacior w= oe MO) sees sees 0.48 | 0.90 | 1.05 | 3.30 | 2.50 | 2.62 | 0.35 | 0.83 | 0.60 |....do. 

10104 5= US Sanennase cee ----do ........-..+ 0.45 | 0.90 | 1.00 | 3.10 | 2.45 | 2.60 | 0.31 | 0.77 | 0.52 |....do. 

NOLS S| Pepa ee seas arco ee bess O0iS2--een ee 0.52 | 0.90 | 1.15 | 3.40 | 3.00 }.---.. 0.40 | 0.82 | 0.58 |... .do. 

OBOE ae CO }aeaance ae Sone «|. ennicott-<—.| (0551/0: 95/4) iy 201 x40 naa) ees all ere ners 0.69 |....do. 

ESE We CR ee sae] Sern) lin aarneaeo eet sel esaee|| Si 35:40) 2908 S22 Onl penile | ceed eee soo dilts 

(EQS [Ee 0 bY Seno ee er ascmcl Messe’ Wier meprgedee = lisp alten eye Ss 3.10 | 2.280 | 3.00 |..... | ete eee haces 

7500 | | eee lON se wenn smo seea| poe Omceeece -Se| oa en| uence! Sees | Gace | Peers | errr | encanta reer | Deere peeeaos 

UA NosscG) cee sean sseocd 6a-- iW epenosasese hose oa \pscoce||o--450 SOOM Geil ON] |e OsS OM |eeteierece| ietetered | eer Seockally 

*In length of tail, these specimens depart from the rule for Arctic Hesperomys, and are true leucopus ; but the tails 

and soles are very hairy, as usual, and the examples are probably best enumerated in this list. 
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TABLE XX.—Measurements of sixty-nine (and list of other) additional specimens of British American and Arctie 

HESPEROMYS LEUCOPUS, mostly of the “ sonoriensis” style—Continued. 

5 = 

NORE EO== Tail to end 
of— 

: re) < 
S Locality. * Collector. ‘= : 3 & Remarks. 

EI Sulla Pssl eh este Ge Mitek ee 
Az) A co 5 Cc) o 3 5 3 a 
A 8 8 ° ia > is q g 

4160, >| Kort Simpson@-=- =| dose ROSS ees | ean =||lpeeees tee ame Se eO! | er GON eG OO! re morose siniesetell teens Alcoholic. 

TOU os ee 3200s. Senos ctoaeis ar] wees Ol sammie fates: |eaatesel| com amis eectanaligaactay aera! sonnel mee es ORI (3 Wee beech’ Co 

LOW. Sos dO mia canccee esa cad| tee GOnas scr aed |paciace eats Teens |enconl cooueltoces lmemese 0.77 “omeliloe 

LONG; ||-e2¢doj-2-o--ycecnvaes| s752d0l tere se-| eee ce|soee | oenoee len san eo sen|ieceeelt meses (0:80) | 22 = Skins in alcohol | 
OU cee eetecenesees-4 sth) cosepeanicy beccod bce Bester Feseenl betes | coen Banas HOxaG) |e ==: eatih 
| 10115 Boece Ser eer laeeee | esate 0578) |peae ..-.do. 

TOL 

to smolts ces cannon foes O lees onairio=nl|| some esac lisscas|-sees es |) caneaihie aoe Ee cat Rotoee ls epee pee edOs 

7563) 

Nore —We have brought together our entire Arctic series of H. leucopus under the head of “ sonoriensis”’, and nearly 
all our specimens will be found labeled ‘‘H. leucopus var.’ It is hardly necessary to add t however, in this series every 
grade of approach to ordinary United States lewcopus is found, and that a certain percentage of the specimens are identical 
with Massachusetts skins, for example. 

Turning now to the matter of color, we find that certain differences in 

this respect have been ascribed to sonoriensis as diagnostic. This we can 

” inter se that it prove, first, to be so variable with specimens of ‘sonoriensis’ 

cannot distinguish them inter alia; and, secondly to be dependent upon local 

chmatic influences. It fluctuates between wide extremes, and is assuredly 

unreliable, both on this account and because it is within the ordinary limits 

of color-variation of leucopus (see under ‘ ‘gambeli” and ‘‘austerus”). The 

intensity of coloration has precisely the same relation to hygrometric influ- 

ences that Mr. Allen pointed out in the case of birds: the depth of color is 

in direct ratio to the mean annual rain-fall, or, in other words, to average 

humidity of the atmosphere. In dry, treeless regions, we have the palest 

forms; while. the darker-tinted specimens occur in moist, wooded localities. 

gambeli” and ‘ austerus”, This is precisely correspondent to the case of ‘ 

already noted. Some of our palest prairie specimens almost suggest albinism ;— 

most of the Nebraska series are remarkably pale, with an indistinct or almost 

inappreciable darker dorsal wash. Fort Crook specimens are darker than the 

average (just as the Fort Crook Arvicolas are), approaching austerus in this 

respect; Utah and New Mexican samples are intermediate. The narrowness 

of the dark stripe along the upper surface of the tail is simply of a part with 

the general pallor; so is the hoariness of the ears, which appears as a sort of 

silvery edging in most specimens. (Cf. per contra Bairn, op. cit. 474.) 

Recurring now to the Arctic series, we find that instead of being paler 

than average leucopus, they are almost without exception darker. In this 



86 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

respect, they differ more from both deucopus and sonoriensis than these do from 

each other. They never gain either the rich “brown” of Massachusetts deu- 

copus nor the silvery-gray or light fulvous of sonoriensis. They are nearer 

the house-mouse in color; the dark dorsal gray-brown washing over all the 

upper parts and the white below being far from snowy. 

It is evident, then, that the coloration of these short-tailed mice of Inte- 

rior and Arctic America cannot form part of a specific diagnosis. 

Thus we have endeavored to show exactly what ‘‘sonoriensis” amounts 

to; and this done, it is a matter of indifference whether we retain the name 

or not. But, of course, after this exhibit, the animals bearing it cannot be 

considered specifically distinct from deucopus. Nor, in retaining the name, as 

we have judged it best to do, qualified by the sign “var.”, can we look upon 

it as expressing a pure geographical race; for unquestionable eucopus occurs 

throughout the United States range of ‘sonoriensis”, and everywhere the 

intergradation is perfect. In labeling our immense series, we shall hesitate 

to write ‘‘variety sonoriensis” on the placard of any but the shortest-tailed, 

palest, or grayest specimens. 

Before leaving the subject, we will examine an interesting series of skins 

from Fort Cobb, which will point our above remarks, and then notice some 

very instructive sets from Arizona, which pave the way for our discussion 

of Hesperomys ‘“eremicus”. 

TABLE XXI.—Measurements of twelve specimens of HeESPEROMYS like LEUCOPUS from Fort Cobb. 

: s 3 + 

¢ Z 2/2 
3 F Date. Locality. Collector. 3 3 = 3 3 ¥ Remarks. 

a |a BH j/alea|H|a 

9251 | 9 3.00 | 0.36 | 0.85 | 0.56 | Dry; stretched. | 
9252 | 9 3.00 | 0.35 | 0.85 | 0.62 | Dry. 

9253 | J 2.30 |....-. 0.79 |..-..-| Dry; shrunken. 

9254 | 9 at ON | eee 0.80 | 0.58 | Dry. 

9 255i <2)! Mare. 9%, || 222200: cace ce cancicc soccee |sote ce QO oaacacnnecttiecslrocetell see eC al eacies | sonore || eee Young. 

9256 |.--- 2.30 | 0.31 | 0.82 | 0.60 | Dry; stretched. 

9257 | ov 2.40 | 0.33 | 0.80 | 0.50 |} Dry. 

9259 | 9 2.30 | 0.33 | 0.80 | 0. 57 a=sd0. 

9260 | ¢v 2.50 | 0.36 | 0.82 | 0.55 |....do. 

9261 | ¥ 2.50 | 0.33 | 0.79 | 0.60 | Dry; stretched. | 

9262 | ¢ PEC) ||anase 0479) eeeeee | 
9264 | o S590 0 Feeea (O82) | eee Dry. | 

This series is, perhaps, referable to sonoriensis on grounds of locality, 

but it is positively indistinguishable from ordinary leucopus. No. 9251, for 

example, is absolutely identical with an average Massachusetts skin. In 
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others, the tail seems to run a /itt/e shorter than an average, but not tangibly 

so, nor is it beyond extremes we have demonstrated for ordinary deucopus. 

The following series is from the wooded mountainous region of 

Arizona :— 

TABLE XXII.—Measurements of fourteen specimens of HESPEROMYS, apparently SONORIENSIS, from Northern 

Arizona. 

i =| 0s Ss =) 

2 , Date. Locality. Collector. z 3 | = = cs ‘ Remarks. 
ii ike o-| 34 5 = & 
A ia) 23) a & is) 8 

78443 | op | May 3, 1865 E. Cones.......-...| 3.60 | 3.50 | 0.37 | 0.76 0.76 | Dry; adult. 

2450 | 9 | Mar. 29, 1865 atl O amen -| 3.75 | 2.25 | 0.32 | 0.75 | 0.45 |.-.-do. 

8441 | fo | Feb. 2, 1865 OO) <'aen 3.90 | 2.75 | --.-.| 0.75 | 0.65 |.-..do. 

eae Q July 12, 1864 do ..........-..] 3.40 | 2.60 | 0.33 | 0.73 | 0.64 |..-.do. 

8442 | ot | May 11, 1865 dosase- ees 3.60 [ 2.25 | 0.32 | 0.72 | 0.62 |....do. 

6449 | O | Jan. 28, 1865 AG Score lac a 3.50 | 2.30 | 0.35 | 0.74 | 0.71 .-do. 

8440 | 2 | May 11, 1865 (leo sesece 3.10 | 2.50 |...... 0.78 | 0.69 |....do. 

8445 | o | Feb. 15, 1865 (itKescHeeeerae 3.30 | 2.30 |...... US7 by |e sc Sees tay 

8446 | ¢ | Jan. 31,1865 SOO tee mctvoacces Mito | 22d Jere | 0.79 |o-. Dry; youngish. 

2448 | ¢ | Jan. 31,1865 done ote se 3h10)))02590) |e 0:78 |2---=- .-.-do 
8454 |... | Jan, 23, 1865 2. 80 (7 (3),| ene ae Dry; young. 

#444 |... Apr. 10, 1865 0.75 |:...- eo d0; 

8451 | -..| Janu. 1, 1865 OSH |oneaee| [ase a do 

8471 oS May 24, 1865 O374)|s-53: s2=2d0; 

aD Oe eee Maro Lobo a= OMe eee mas, dete ce asl OO iad ce seco s 50 | Dene] peeenee eens [ecees “ea = Dry; very young. 

SEES? |p Seed | NOs tel BER AG oa eeeSoORe ened) sen UL Cr aEScoReerad| adcceo| esters! sascri\eeeemc| ence Dry; suckling 

of 8450. 

SbaeEe ome) Mavis 20H LEGS) |e oa LO) oem ania ew aslo ee aa CO Racccmoarenpod recone) ecssca\ bacac-| enema) mesood| Petty 

This series* was taken in the store-houses at Fort Whipple, where the 

mice had taken up. their quarters, and seemed as thoroughly domesticated as 

ordinary house-mice. It unquestionably represents but a single species, read- 

ily referable to the variety sonoriensis, which we here have in all stages, from 

the suckling young to the adult. With the single exception below mentioned, 

there is nothing whatever of the evemicus stamp in the series. The soles are 

very furry indeed, owing, probably, to the fact that the animals were mostly 

taken in cold weather; the tails are well haired and bicolor, and noticeably short. 

In general coloration, these animals are darker than Palmer’s desert examples, 

and, in fact, not distinguishable in this respect from ordinary /ewcopus of New 

England. But the ears seem to run a little larger than in Eastern United States 

examples; and they reach, in No. 8443, a size equal to that of eremicus. This 

same No. 8443 also differs from all the rest in having the tail barely shorter 

than the head and body, instead of upward of an inch shorter, and indistinctly 

bicolor. Its coloration leans toward that of eveméaus in the pinkish-fulvous 

*TIt represents what we erroneously called “ Hesperomys eremicus” in our article in the American 

Naturalist, i, 398; but the name is probably correct as far as 8443 is concerned. 
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of the sides, &c.; and, on the whole, it is rather referable to this variety, 

although the soles are distinctly hairy. So that in this series, impossible to 

consider as representing more than one species, we find the form and colora- 

tion of true deucopus, of sonoriensis, and of eremicus. Stronger proof of the 

position we have taken up could not be desired. 

‘We should remark that in some of these specimens, and various others 

from Arizona, there is a tendency, sometimes decided, to extension of the 

dusky on the base of the metatarsus, as in Mexican species. 

TaBLE XXIII.— Measurements of ten additional specimens of supposed HESPEROMYS SONORIENSIS from South- 
ern Arizona. 

= =< 

5 5 
= Date. Locality. Collector. rea ee Fy ‘ Remarks. 

Ey BeH Ie Web lie 
4 |n q a | a | a 

8884 | of | Feb. 10, 1867 3.40 | 3.10 | 0.37 | 0.86 | Dry; adult. 

8872 | 9 | Apr. 18, 1867 3.50 | 2.25 | 0.34 | 0.76 |... do. 

8883 | 9 | Feb. 20, 1867 3.C0 | 2.30 | 0.31 | 0.75 | Dry ; youngish. 

e885 | 9 | Feb. 10, 1867 3.00 | 2.25 | 0.31 | 0.78 - do. 

8888 |.-..| Feb. 20, 1867 040) 2 LON eno =: 0.75 | Dry; young. 

8878 | o | Apr. 14, 1&67 2.90 | 2.30 |..... 0.78 | Dry; youngish. 

3556s| b5c4| beso0ssnosecs 2.S0 } 2.50 }......] 0.72 |....do. 

e887 | 9 | Apr. 18, 1867 3.40 | 2.50 |...... 0.76 |....do. 
8879 | ¢ | Mar. 10, 1867 2.190) |e) eee 0.75 |...:do. 

Goren rod ec) Salita lel il eo sane oor Ssoosescraeeearec || Sanacc  Oleeesesocascatanlsscoas oat Oi eae 0.70 | Dry; adult. 

The foregoing specimens were taken at Camp Grant, near Tucson, Ariz., 

at the same time as Dr. Palmer’s examples of eremicus were collected, the two 

forms living side by side. As we say in another place, most of Dr. Palmer's 

specimens are true eremicus; but the above seem referable to the short- 

tailed, pale variety sonoriensis; the soles are all furred as in ordinary 

leucopus; the ears are short; and the distinctly bicolor, rather hairy, tail 

ranges much less than the head and body, while the nearly uniform pallor of 

the tints is much like that of prairie specimens. Only one, No. 8884, is more 

like true dewcopus in its length of tail, exceptional in this series; while the 

shade of ifs coloration is almost exactly as in typical eremicus. No. 8874 is 

a precise duplicate of H. gossypinus in coloration. z 

HESPEROMYS LEUCOPUS EREMICUS (Baird). 

Desert Mouse. 

Hesperomys eremicus, BAIRD, M. N. A. 1857, 479.—Couxs, Quad. of Arizona, Am. Nat. i, 398 (in part). 

Hesperomys (Vesperimus) leucopus eremicus, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 180. 

Dracnosis.—Hesp. leucopi staturd, caudd elongatd, truncum cum capite 

subequante, sparse pilosa, auriculis majusculis, subnudis, plantis palmisque 



MURIDAI—SIGMODONTES—H. LEUCOPUS EREMICUS. 89 

nudis granulatis ; supra flavido-grisea vix nigro limbata, lateribus flavicantio- 

ribus ; subtus alba, caudd obscure bicolore. 

Mouse about as large as H. leucopus, with rather longer and less hairy 

tail and ears, naked palms and soles, of a pale yellowish-gray above, thinly 

mixed with blackish hairs, more fulvous on the sides, the under parts white, 

the tail obscurely bicolor. 

Hapirat.—Valley of the Gila and Colorado. 

TABLE XXIV.—Measurements of six specimens of HrsPEROMYS LEUCOPUS EREMICUS. 

Nose to— £ 

Pt Sc Sa ae | La p=] ~~ a Nr j- 

i) Locality. Collector. = | 5 2 & RIGAEOCE TE 
2 a : - Se eS men. 

EI 3 SMP Se latee Wee zg z BE 
¥ ad 3 3) i Ci ° = S 
A 8 = o & oH & iss) loot 

1581 | Fort Yuma, Cal .........-. Ge homass=—o-| =~ 5) e==-- 1.08 | 3.17 | 4.08 |...... | 0.76 |...-.. Dry. 

2074 |.....9 (se saccasccscencas peasy oes 0.95 | 1.07 | 2.77 | 3.70 | 0.30 | 0.80 | 0.60 | Alcoholié. 

PST pases (i tecaoSeSaecp aes re atil yeaa ese 42 | 0.85 | 1.00 | 2.58 | 3.14 | 0.30 | 0.20 | 0.65 |....do. 

1334 | Colorado River. . AQ Schot6:: --< seees| sce ecs| Sesser on ese- 3.60 | 3.60 |...... 0.80 |..-.-- Dry. 

1335 |.----- (Umm sgodeeSanoareee BAG ERS Soe EEE SCO Rese ne Baeeen PoReee 3.30 | 3.30 |.....- Oni 2h} saa .-.do. 

| 1336 |.----- OU hseepeo- a aeeRenocee- Pees) poomentcreesd page| seoce] eee 3.50 | 3.20 |... .- W513) ease meet lie: 

This highly interesting form of Hesperomys was based upon a few speci- 

mens from the Colorado Desert, and none but the original ones appear to have 

fallen under the notice of naturalists. In discussing its relationships to 

leucopus, its peculiar habitat in the midst of the Great American Desert, in 

the hottest region of the continent, must be kept prominently in view. Not- 

withstanding the remarkable characters in some respects that it offers at first 

sight, it will be found on closer examination to differ from deucopus solely in 

characters readily superinduced by the isolated physical conditions under 

which it lives. The ornithologist, in particular, is fully prepared to meet 

with the whole aspect of this case, from his knowledge of the modifications 

in color that the birds of the Colorado Desert afford, notably in such 

cases as those of Harporhynchus, Pipilo, &c. Nevertheless, the characters 

accurately given by Baird mark all the specimens as at least a highly specialized 

geographical race of leucopus. 

The palest specimens of Hesperomys that we have hitherto inspected 

were from the comparatively dry and treeless regions of the Central Plateau ; 

but these desert mice offer still more bleached coloration. The upper parts 

are of a pale fulvous-gray, obscured along the middle of the back by rather 

few blackish hairs. The sides fade insensibly into a pale brownish-yellow, or 

dull tawny cinnamon (almost with a pinkish wash), which reaches down the 
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fore legs to the hands The under parts are pure white, as usual, with pretty 

distinct line of deniarkation along the sides. The tail, along its dorsal aspect, 

is much paler than usual, agreeably with the general hue of the upper parts ; 

but, on the contrary, it is so much darker than usual underneath that it appears 

nearly uaicolor, aud, at any rate, there is no definite line of separation of the 

two shades of color. 

3 The soles of the feet present the extreme condition of nakedness as yet 

observed in any North American species of the genus. There is a light hairy 

fringe all along the sides; but at least a central median space, perfectly denuded, 

may be traced to the very heel. But this character, at first sight apparently 

so distinctive, is, as just intimated, merely the extreme of an insensible grada- 

tion from the dense hairiness of specimens from northern cold regions, and is 

strictly agreeable to a well-known law. E 

The ear will average a little longer than in /eucopus, and corresponds 

with the feet in its scantier hairiness. The tail, likewise, is scant-haired, 

revealing the annuli very plainly. In length, this member will average con- 

siderably over the average of /eucopus; but still it falls short of the extreme 

of the latter, as witnessed in Vermont ‘myoides” and Washington Territory 

“Doylii”; and in the six specimens before us it varies in length about an inch ; 

thus, it is, in No. 1581, nine-tenths of an inch longer than the head and body, 

and, in 1336, it is two-tenths of an inch shorter than the head and body. 

Since the foregoing remarks upon H. eremicus were penned, we have 

handled an interesting and highly instructive series of skins from Camp Grant, 

sixty miles east of Tucson, Ariz., collected by Dr. Palmer. This series con- 

firms our views by furnishing the stepping-stones before lacking, and proves 

that eremicus slides insensibly into the ordinary western form, of which it is, 

therefore, a geographical differentiation. 

Of the twenty-two specimens in the series now lying before us, twelve 

are referable to eremicus; these are measured in the foregoing table. Of 

these twelve, eight or nine are pure typical evemicus, agreeing in having per- 

fectly naked soles, very large, leafy, nearly naked ears, the scant-haired indis- 

tinctly bicolor tail about equal to the head and body (or, if anything, rather 

longer than shorter), and the coloration of the peculiar pinkish or ochrey- 

fulvous mixed on the back with quite black hairs; thus being identical with 

the original types of eremicus. 'The individual variations in these eight or nine 

specinens are quite as usual in any species or variety of the genus. In two 
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or three of the twelve, a slight hairiness of the soles, in varying degree, 

is evident, and the tail is noticeably shorter than the head and body; the ears, 

likewise, are not so large. 

The rest of Dr. Palmer’s specimens, ten in number, all taken in the same 

place and at the same time as the others—the two forms living side by side— 

are all distinctly referable to sonoriensis. They are elsewhere tabulated and 

commented upon. 

TABLE XXIV.—Measurements of twelve additional specimens of HESPEROMYS LEUCOPUS EREMICUS. 

| roe la , 
3 Falcsl 2 | 
3 Date. Locality. Collector. sees 3) & & Remarks. 
g vi 2S)|au g = oy 

tte bat z ao| 6 a 5 
| 4 | A a tol q a 

| 8373 | o | Feb. 10, 1867 3.20 | 0.33 | 0.76 | 0.67 | Dry. 

| 8875 |....| May 10, 1967 2.75 | 0.31 | 0.74 | 0.56 |....do. 
8876 | op | Apr. 18, 1867 3.30 | 0.32 | 0 78 | 0.69 do 

8877 | go | Feb. 10, 1867 3.00 | 0.31 | 0.78 | 0.61 do 
8880 | og | Feb. 10, 1867 : 3.40 | 0.30 | 0.78 | 0.71 |.-..€o | 

8881 | g | Apr. 18, 1867 .| 2.90 | 3.50 | 0.31 | 0.79 | 0.60 |....do 

| ags2 | 9 | Apr. 16, 1867 .| 3.75 | 3.75 | 0.35 | 0.81 | 0.70 |....do 

| 8886 | ¢ | Apr. 16, 1867 3.40 | 3.25 | 0.33 | 0.81 | 0.66 |..-.do 

(Seether GT -| 3.50 | 3.60 } 0.31 | 0.80 | 0.73 |..-.do 
| 8889 | o | Mar. 10, 1867 -| 3.25 | 3.50 | 0.32 | 0.80 | 0. 67 do 

| 8390 | 9 | May 3, 1867 -| 3.60 | 3.50 | 0.33 | 0.77 | 0.65 do | 
| 8891 | Q | Feb. 10, 1867 3.25 | 3.10 | 0.33 | 0.80 | 0.71 do 

-HESPEROMYS (VESPERIMUS) AUREOLUS, (Aud. & Bach.) Wag. 
Red Mouse; Golden Mouse. 

Mus (Calomys) aureolus, Aup. & Bacu., Journ. Acad. Nat. Sci. Phila. vi, 1842, 302; Q. N. A. ii, 1851, 
303, pl. 95. 

Hesperomys aureolus, WAGNER, Wieg. Archiv, 1843, ii, 51.—ALLEN, Bull. Mus. Comp. Zool. ii, 1870, 180. 
Hesperomys ( Vesperimus) aureolus, COUES, Proc. Acad. Nat. Sci. Phila. 1874, 180. 

? Arvicola nuttalli, HARLAN, Monthly Amer. Journ. 1832, 446; Med. & Phys. Res. 1835, 55, pl. —. 

Hesperomys nuttalli, BARD, M. N. A. 1857, 467. 

Draenosis.—H. staturd formdque Hesp. leucopi ; corpore supra aureo-cin- 

namomeo, auriculis concoloribus, dorso medio obscuriore ; infra luteo-albido. 

Mouse like /ewcopus in size and shape, but very different in color, being 

golden-cinnamon above, and yellowish-white or pale buff below; ears agree- 

ing with the general tint of the upper parts; middle back darker from 

admixture with blackish hairs; fore legs colored to the wrist; the dividing 

line between the color of the upper and under parts of the body and tail 

usually indistinct. Feet densely pilous above, and below to the tubercles, 

which are large and crowded; toes rather short. ‘‘Mammee, four; situated 

far back” (Aud. & Bach.). 

Hasrrat.—Central and Southern States. 
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The absolute size and relative proportions of this species will be illus- 

trated by the following table of measurements, and require no further remark. 

TABLE XXV.— Veasurements of twelve specimens of HESPEROMYS AUREOLUS. 

Nose te— 

. = mS 43 4 Remarks and na- 

5 Locality. Collector. $ 5 s a) ture of speci- 

= z 5 2 es ee us ° S r men. 
5 # Be a 3 ‘a 3 5 & 2 J 4 a) > ~ i-} a 

Alan A | lo) q = i B =) 

Schuylkill River, Pa ..| J. H. Richard .-.|.----.|------].----- 3.13 | 2.93 |...... 0.74 | 0.55 | Dry; doubtful. 

.| Society Hill, S. C.----. M. A. Curtis .-..|.----.]-----.|----- 3.30 | 2.75 |.-._.. 0.73 | 0.57 | Dry. 

ta[izoces Gt) saoseececcoges BEA eee aaa ese ees oases seoces | ten ons] ee bacel Ae Sele eee asst}, 

Charleston, S. C..-.---- J. Morrow Cae a 0.74 | 0.54 |....do. 

wean (be) so=o5ces doesO® csstsessc= 2.50 |......| 0.70 | 0.52 |.---do. 

--| Georgia. .-.- .--| Dr. Gesner.-... | 0.50 | 1.00 | 1.20 | 3.50 ].-..-. 0.38 | 0.70 | 0.57 | Alcoholic. 

.| Whitfield County, Ga | A. Gerhardt... - 2.50 | 0.33 | 0.68 | 0.55 |....do. - 

.| Georgia?.-..-...-..-- J. LeConte ----- 290) (eae 05070) | Seen Dry. 

fz, ....| Kemper County, Miss-| D.C. Llosd----- PACU Nie ssh ord thy ee els 

J.B. Mitchell . - ONTO ane ee Ona) |Penoce S2e00: 

2200 ecaseasee 2.90 0.40 | 0.75 | 0.63 | Alcoholic. 
R. Kennicott. - - 2.30 |...... OD |l---S5- Dry. 

\itca6| Q | Saint Louis, Mo....... G. Engelmann ..|....-. See a el|ee nein |e IO) | enol eens oxzoll ease Beeadoe 
| 

Tet Ecce beoe = (Win eoase=ee ease (Resse etl eceas Pe sesca tee meal lhina= | | .-do. 

AGL see) | seein GW esehosssceiaas CY oss ose Ilessecl|ssodcel|ssoevel lego cdlesceins Boer Alc.; very young 

and doubtful, 

TOOTAN Renee | eaeae Ql) -ssessseoses60 CORE R ERR ped Masee scaascilbobooa| |b sseanc ceetcolseesée||SceSaelleoase.s Seendo:, 

We are unable to appreciate any differences whatever in the series of 

skulls of this species as compared with a large number of those of leucopus. 

This elegant species may usually be distinguished at a glance from deu- 

copus by the peculiar and beautiful tint of the fur—a rich golden-cinnamon, a 

little darker from admixture of blackish hairs along the back; the ears like 

the general color, this extending on the fore legs to the paws, and a faint wash 

of the same tinting the under parts, between which and the upper parts the 

line of demarkation is usually obscure, and often, as in No, 1580, from Knox- 

ville, Tenn., inappreciable. The brighest-colored samples of deucopus we have 

seen invariably lean to chestnut-fulvous, instead of the peculiar orange-fulvous 

of aureolus. ‘Vhe difference in the shade is hard to express in words, but it 

catches the eye at once. These brighter ewcopus, moreover, have the ears 

dusky and the under parts snow-white, while in qureolus the orange tinges 

both these in a perceptible degree. The tail is but little paler below than 

above, with rarely, if ever, a line of demarkafion. 

While there is no question of the positive difference of this species from 

leucopus, even the small series before us shows considerable variation. In No. 
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4703, from the Southern States, probably Georgia, the under parts are not 
white at all, nor even whitish, but cinnamon, only a little paler than the sides. 

No. 981 has quite a black stripe along the back. No. 2964, from Illinois, is 

interesting in several respects. In the first place, the feet are remarkably 

small, less than in any Hesperomys we have seen, except michiganensis; and 

in some other respects, especially ‘‘buccis flavis”, it corresponds better with 

Audubon and Bachman’s description of michiganencis than the specimens we 

have referred to that species do. The under parts, moreover, are white. The 

general color of the upper parts, while showing unmistakable traces of the 

peculiar orange shade of aureolus, are much watered with a darker hue. This 

is another case of darker hue in Illinois rodents than elsewhere; for the 

Arvicola riparius, Pitymys pinetorum, and Hesperomys leucopus, all show this 

peculiarity. A Saint Louis, Mo, skin might be referable to this species with 

a shade of doubt, were it not accompanied by a little suckling one, possibly 

its offspring, which settles the case, and at the same time confirms the valid- 

ity of the species in a very satisfactory way. This little creature is of the 

same bright orange-cinnamon as the adults, while, as is well known, the young 

of /eucopus are, for some months, of a dark ashy-gray. 

I only venture to include in this series a specimen (No. 548) from the 

Schuylkill River, Pa., with grave doubt. The animal appears to have been 

skinned out of alcohul, and the yellowish tinge of the under parts may be 

due to discoloration. In other respects, it is more like /eucopus than aureolns, 

haying dusky ears, sharp line of demarkation along the sides, &e. 

Doubtless, after all, there are some who would prefer to consider H. 

auroleus as a ‘permanent variety” of /eucopus, but they need to be reminded 

that such course would remain simply a peéitio principii until they explain 

the difference between a ‘permanent variety” and a “species”. 

The figure and description of Arvicola nuttalli, Warvan, agree very well 

with the present species; but, as they represent a bright-colored leucopus 

quite as well, and contain nothing positively distinctive, I agree with Mr. 

Allen that it is not necessary to supersede the well-known and very expressive 

name aureolus. 
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HESPEROMYS (VESPERIMUS) MICHIGANENSIS (A. & B.) Wagn. 

Michigan Mouse. 

DraGnosis.—H. minimus, (24—3-poll.) auriculis parvis, pedibus brevibus 

(3-3-poll.), cauda truncum sine capite subaquante (19+2-poll.) ; supra cum pedi- 

bus subfulvescenti brunneus, plaga dorsali obscuriore ; infra caudidus. 

Very small mouse, yellowish-brown above, with a broad dorsal stripe of 

sooty-brown, below pure white; feet not entirely white, as usual in /eucopus ; 

tail bicolor. Rarely 3 inches or more long; hind foot never exceeding 0.75, 

often much shorter; ears $, or less, high; tail about equal to the trunk 

without the head. 

Hasirar.—Upper Mississippi Valley; especially Hlinois, Michigan, and 

Wisconsin. Kansas. 

Without speculating upon the probable derivation by actual descent of 

this species from H. leucopus, we will rest upon the fact that here we have 

an animal positively distinct from /eucops. The differentiation from a com- 

mon stock has proceeded so far that the connecting links, if any once existed, 

are broken or at least concealed. Out of a considerable number of speci- 

mens (see table below), there is not a single one that is not distinguishable 

on sight from leucopus ‘This, if not more remarkable, is, at any rate, the more 

interesting and instructive, since the true deucopus abundantly inhabits the 

regions where michiganensis occurs. As far as is known at present, michiga- 

nensis is one of the most restricted of our species in geographical distribution, 

being nearly confined to the valley of the Upper Mississippi. This, probably, is 

the reason why it adheres so faithfully to one particular style; and should it ever 

become dispersed over an area large enough to bring different individuals 

under decidedly different climatic and other influences, a divergence and varia- 

tion would undoubtedly ensue. The only sign of such possible or probable 

differentiation at present is represented by what has been called Mus “bairdii” 

by Hoy and Kennicott. These excellent naturalists were unquestionably 

wrong in supposing a distinction of species here. Dr. Hoy expressed the 

whole thing in a nutshell when he wrote to Professor Baird :—‘“‘One thing is 

certain—we find one species in the oak openings, while the other is confined 
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to the prairie”; that is to say, the differences detailed by these authors are 

simply and exactly dependent upon whether the animal lives in woodland or 

in prairie. 

As will be seen by the table below, HL. michiganensis is much smaller 

than /eucopus, averaging under three inches long (2.95), and only exception- 

ally, in extreme cases, reaching the average dimensions (34) of Jeucopus. 

Some adult examples, indeed, are hardly over 24 in length. The next most 

conspicuous feature is the uniformly shorter tail, both relatively and absolutely. 

With an average of just two inches, it ranges from 13, or a little less, to 24, 

but is hardly ever over 24, and not very often below 2. In general, it about 

equals the head without the trunk, having, therefore, much the same relative 

strength as in H. var. sonoriensis. The smallness of the feet is equally 

marked and characteristic. The very largest hind feet do not exceed 0.75, 

which is below the average of /eucopus ; they range between 0.65 and 0.75, 

settling at 0.69 for the mean size. As it is rare for the smallest foot of deu- 

copus to drop to 0.75, this feature alone gives indications by which probably 

nineteen specimens of every twenty could be identified. The ears are notice- 

ably short and small every way; usually under 0.50 high, they run from 0.40 

to 0.50, only very rarely surpassing the latter figure. 

The coloration is almost equally distinctive in its uniform darkness. Most 

of the specimens come nearest to “‘austerus” in this respect. The dark color 

almost always* extends on both feet to the digits, whereas in dewcopus the feet 

are (usually) white. The shade is difficult to name, but may be called a mix- 

ture of gray and yellowish-brown on the sides, passing along the middle line 

of the body above, from nose to tail, as a broad stripe, into blackish-brown. 

The under parts are snow-white. ‘The tail is always distinctly bicolor, and 

usually sharply so, but sometimes the under surface is brownish-white. The 

ears are blackish, usually without the slightest pale edging. ‘The whiskers 

are light and dark, and the longer ones exceed the head 

This animal is stated to have six mamma—four abdominal and two pec- 

toral. The label upon one of Mr. Kennicott’s infant specimens says, “five 

found together.” On the label of another of his, he states that “two old ones, 

with three young, were found in a rail-fence on the prairie.” 

Aside from the question of ‘“bairdii”, which must be summarily disposed 

* A Kansas specimen, which I refer to this species, forwarded for examination by Prof. FP. H. Snow, 

presents the exceptional feature of nearly white feet; the dusky color of the legs only reaching a little 

way past the gnkle, and not at all beyond the wrist. 
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of, there are no synonymical points to be determined in this case. There 

are, however, several discrepancies between the description of Audubon and 

Bachman and the characters of the animal which Hoy, Kennicott, Baird, and 

ourselves describe. Thus, they say, ‘‘mammee, six pectoral and four abdom- 

inal.” We fail to realize ‘cheeks yellow,” though, perhaps, they are a little 

brighter than surrounding parts. The dimensions given, 4 inches for length 

of head and body, are so much greater (by a full inch) that possibly the fig- 

ure “4” may be a typographical error; but then the tail, 25, is nearly as much 

in excess of what we find. It is barely possible, after all, that, as Professor 

Baird hints, none of our specimens are what Audubon and Bachman called 

michiganensis. In that event, and if positively distinct from Audubon’s and 

Bachman’s animal, they would, of course, bear the name of “bairdii”, and 

“michiganensis” Aud. & Bach. be relegated among the unnumbered synonyms 

of leucopus. But, in the seeming impossibility of determining this point, it is 

better to let michiganensis stand for what we now describe. 

TABLE XXVI.—Measurements of forty-seven (and list of other) specimens of HESPEROMYS MICHIGANENSIS. 

| 
Nose to— 

¥ ; els 
8 Date. Locality. Collector. | 2/s Remarks. 

Bins NS Sep teh PSS as 

UES el | eee, oer gee TMND IS eee eee eee J. LeConte....-- oes [peel ea] ere 0 her 0} = OGG leer nl) yrs 

782 hl pose Aaeaates Frémont, Ill ....-.. So Wadeshawee <a. cose] eeadisee sl oHO0 aon) ==-lOsGg! ee eaO. 

WEdi Eowiiscecescee stelllecmctdOre teases. Mace e edo) ee noe BSA best pose foo=: | 4| seul Pamaliseas | LONG E aire pes 

9951 | ¢ | Apr. 8, 1855} Marion County, Ill ... | R. Kennicott 3. 25]2. Ol} ....|0. 70)....] Dry; ‘Bairdii.” 

650 |..-.] Apr. 15,1855] West Northfield, Ill ...]... do ........-. paeh ancl eine | acies| POO) eee Osnee poe = Ey 

733 |...-| Sept. — 1855] ----. Ce eeceeeoe cose soma eceesecaae <a we|atewe|=mme|enidel LOC) = <2|0) 68) =— a2) a= Os 

MST) | ee) pre 25, 2ebo| hess Ota sas esos BARE Waar Bem pee See ced ee sn foe me) LD Craven te 

733 Q | May 13, 1855 ]..--.. doeee gee ce eae jae Ota saaeoe Baas] Meer seee| Pats ete] Peselhbl ome| Date 

739 |...) May 13, 1855\|---..- 0. Fas-cessenseee seeeOOit ane aceon S24 seal Hemel lose Seas Moss) aoc Beas ootloy 

977 |... | May —, 1855 ..|2. 7012. 10}... .|0. 70)..-.].-- do. 

| 1406 .| Mar. —, 1856 .-- 2. 90)2. OU}....10. 70}.-..}-.-.do. 

eset Pots | Fees ay 3 on oe 1, 00/2. 70} L. 76/0. 35}0. 68/0. 44 Alcoholic. 

| 2757 2 1. 45/3. 00) 1. 90)0. 30/0. 70)0. 48) - ... do. 

H 2758 foe 1. (0/2. 97}2. 00/0. 30/0. 68)0. 45}. . -.do. 

2759 1, 10/3. 20)2. 25'0. 35/0. 70/0. 48) .--.do. 

2760 et roca —darmsap ment nacect! OSSSRha Scam sce amet Yemen eae 1, 05/2, 95/2. 33)0. 32/0. 71/0. 48) --.do. 

| 2761 Styl Scemeserso rises Hossa tC ae een eal EEE oe ses an oe I 1. 05)2. 85}2. 20/0. 30/0. 68/0. 46 do. 

UPON ep | Se Sponsesece 0) eS-- ek =e 0. 50}0. 85/1. 05)3. 25] 2, 25]0. 35]0. 73}0. 50} . - . .do. 
2763 Oe Seer Secyie Se OO met aiscaee 0. 5219. 87} L. 05) 3, 45) 2. 55)0, 36)0. 70)0. 55)... .do. 

2164 | of PAO: =e ene. - (0. 45)0. 75]0. S6) 2. 90) 2. 0=}9, 30)0. 65/0. 50]... .do. 

2165 | of }--+---------- Sl Semel) catia. 0, 51/0. 87/1. 10)3, 20]2. 20/0. 35]0. 75/0. 48] -..do. 
Path Teall iol hes aee ss eee Be Nes PGi os ce 0. 450, 82/0. 98)2. 90}2. 08/0. 30/9. 65)0. 48). - ..do. 

2771 | Waren cae 4 ae SomGliy.-ossecens 0. 50/0. 85/1. 08).3. 33!12, 18/0. 32]0. 70/0. 50)... .do. 

7435 a hooennsnoseeess eee Os eee eee 0. 48]0. 78/1. 08)2. 80/1, 75] 9. 31)0. 69)0. 45}... do. 

O92 eae 56) jececo Secalecen OO oe sente cen 0. 48|0. 75) t. 00/5. 05}2. 00/0. 33/0. 70/0, 55) .. ..do. 

99289) sas | is secre esicla peiaie Se serlan| Some U0 Neier oer 0. 47/0. 79 BOSS Tah OS Oe 

* 9950: labeled “cognatus ”! 
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TABLE XXVI.—Measurements of forty-seven specimens, §c.—Continued. 

Nose to— 

< _ [=—S= =| 
& Date. Locality. Collector. | & & Remarks. 

lie slel#lelselelzle 

9929 -.|0. 500. L.04}2. 20.3310, 66/0. 54| Alcoholic. 
9930 0. 4910. 7]. 05) 2, 0, 3410. 68)0. 49)... .do. 
9931 0. 46)0. 8( |. 0&2. 0, 3510. 70/0. 54)... ..do. 
7434 ops Bee | eased: 
9932 cee | eat aaa 
9933 E .C 
9934 3. 
9935 |... Sea 3 

bese scence toe)|| Sensee Otaceeeeen reese ee vdOiceceesenen | Mee leat ams 2. 
face |eastaeciseee ob |cacens 2, 

- 3. 
Salheee |e 

. -/3. C0) 
i 2. 60 

--.,2. 80) 

seee|eo ee ee oo cee ----| Ale.; young. 
10472 

10492 
to Rees aw'aniseteae wee |maee Ge ep eo ano Boe Osea atcechoan Bee | besten | eaters aes | cle | alee [eet al te eA GOnOO® 

10511 : 
2667 0. 48.0. 80/1. CO}3. 15)2. 20 0. 34/0. 74,0. 40}... do. 
2068 lo. aslo. a5]... 2. 801. £0.0. 30/0. 7010. 50)... ..do. 
2669 |. 0. 44/0. 85] -- |---|... ]0. 30]0. 63/0. 45)... .do. 
2767 ie Mies 3. 25]2, 25]... |0. 70)0. 45]....do. 
2768 -..|----|3. 00/1. 90]-...|0. 70,0. 45}... do. 
2769 228 PSee| Reed peed Focd| bee] RAR] ean (hs 

2770 Ek mel ES a) Fe eal ein (Rta) een ee Fit 

ava 0. 50/0. 83)1. 04]3. 00)2. 17]0. 4210. 70/0. 44]. ...do. 
PES 0. 70)....] Dry. 

990 £5 4\|-Saq| bao boed| 254 bea EGE A .-. do 

os = o-/0184 134100) 1::84)-2=2|Leaal ease cate do. 

SAs 1.08}. 93)1. 93)----|----]--o-]enes do. 

wea : Jo. 242. 60/2. 00}....]-.-.]..-]..-. do. 
10769 
to =n bsesoece cone Weat Northfield, Il...} R. Kennicott...4....)....|.-- |.--.].---|----]----|--- Alcoholic. 

10777 
ea Neosho Falls, Kans..-.| N.S. Goss.....-. PA Vea EE es RR lo Dry. 

t This lot further includes seven young, Nos, 9943 to 9949. 

7M . 
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HESPEROMYS CALIFORNICUS, (Gambel) Baird. 

Parasitic Mouse. 

Mus californicus, GAMBEL, Proc. Acad. Nat. Sci. Phila. iv, 1848, 78 (Monterey). 

Hesperomys californicus, Batrp, M. N. A. 1857, 478 (Santa Clara County, Cal.). 
Hesperomys ( Vesperimus) californicus, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 180. 

Hesperomys parasiticus, COOPER, MSS.—BatrD, op. cit. 479 (in text). 

Dracnosis.—H. crassitie dimidium muris decumantis subequans, cauda lon- 

gissimd subnuda vix bicolore, pedibus uncialibus plantis nudis, auriculis maxi- 

mis sparsissimée pilosis; supra fuscus, lateribus sensim flavicantibus, infra 

albidus. 

Nearly as large as a half-grown house-rat, with extremely long nearly 

naked ears and tail, the latter scarcely bicolor; feet an inch long, with naked 

soles; dark grayish-brown above, becoming pale cinnamon-brown on the 

sides, the under parts whitish. 

Hasrrat.—Southern and Lower California. 

Our few specimens, mostly the same as those described by Baird in 1857, 

indicate a species perfectly distinct from deucopus. The animal looks, in fact, 

much like a partly-grown Neofoma ; it is quite as large as some examples of 

Oryzomys palustris, while its long and sparsely hairy tail, no less than its 

size, gives it somewhat the aspect of a young Norway rat. No one of the 

interminable variations of /ewcopus have so far shown us anything like this. 

The size and proportions of the species are illustrated in the table given 

below. It may be said to be four or five inches in length of trunk, with 

the tail about the same—half an inch longer or as much shorter than the 

head and body. The feet are an inch or a little more long, and share with 

eremicus the peculiarity of naked soles, although the very extremity of the 

heel is not perfectly denuded. The immense ears are a striking feature, 

measuring three-fourths of an inch or more if height by about two-thirds of 

an inch in width. They are very closely pilous on both sides, as will be seen 

by close inspection, but appear at first sight quite naked. The little hairs are 

so short that they do not form any perceptible fringe. The shape of the ear 

is also remarkable; instead of being evenly rounded, it is like the two sides 

of a rectangle with the upper corner rounded off. The tail is scant-haired, 
showing the annuli plainly. . 

The pelage is remarkable for its softness, fullness, and gloss, although it 

is not long, measuring less than half an inch on the back. It is very different 
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from average /eucopus in its sootiness, being, in fact, perhaps darker than deuco- 

pus ever becomes, unless in the “gossypinus” variety; and here the shade is 

different, being of a leaden grayish-brown, mixed with a good deal of black, 

yet watered throughout with fulvous. The color reaches to the wrist and 

ankle, but the upper surfaces of the hands and feet are whitish. On the 

sides, the color shades into a pale tawny-cinnamon or brownish-fulvous, very 

nearly of the same tint as in eremicus. The under parts can hardly be called 

white, owing to a suffusion of leaden-gray showing through the white tips of 

the hairs. The tail, as already stated, is dark, and not much paler below than 

above, with a very indistinct—sometimes inappreciable—dividing line. The 

ears show blackish in the dried state ; probably dusky flesh-color in life. The 

very long whiskers, many of which reach to the shoulder, are partly black 

and partly white. 

Among the Fort Tejon specimens (Xantus), we find two examples of 

californicus instantly distinguishable from the numbers of ‘gambeli” with 

which they are associated, and typically representing californicus. Several 

Tejon “gambeli”, indeed, show a tendency toward californicus in their large 

size and length of ears and tail, but nothing quite up to this remarkable form. 

Besides the dimensions tabulated below, No. 7478 shows these measurements : 

Nose to eye, 0.55; to ear, 1.02 ; ‘breadth of ear, 0.70; pencil of hairs at end 

of tail, 0.830; whiskers, 1.75. The soles, which have the ordinary six tuber- 

cles, are almost entirely naked; the ear is sparsely and delicately pilous. 

The hand and feet are white above; the tail is indistinctly bicolor, brown 

above, whitish below; it is nearly five inches long, with the terminal pencil 

about 5.25, which, the body being only 3.60, is the longest tail, both rela- 

tively and absolutely, we have seen in a United States Hesperomys. 

TABLE XXVII.— Measurements of four specimens of HESPEROMYS CALIFORNICUS. 

“3 Eig heals lies 
2 Date. Locality. Collector. g fe -) - & 3s 4 INES an 
I (fi S 2 ro z a B apecimen. 

Ale RI |e | a] a 

1.35 | 4.60 | 4.80 | 0.52] 1.05 | 0.75 | Dry. 
1156 | & | Nov. —, 1855 | Santa Clara, Cal.......-.. J.G. Cooper .--. f Spal We al aes ey oa ee Fresh. 

: hh Nyce Veo dg eet (al cee of ASOO) aaeeed en saen 1.00 | 0.70 | Dry. 

1157 | Q | Nov. —, 1855 |..----do--.--.-.--+---—---- v2 annee cece} Lee | 4.50 | 4.00 |......]...... 0.75 | Fresh. 
3670} ot |.---<. Binet Fort Tejon, Cal. ....--.-- eeNAntUsues se sce | eee | SA 00N | 4g00 Neon a 0.98 | 0.90 Dry. 

Thitte} |) op | beccessasse- 6a) acon: Geers ne oe nel | pete sO One aoa | 1.30 | 3.60 | 4.90!) 0.45 | 1.00 | 0.85 | Alcoholic. | 

The different H. californicus aside, all the California Hesperomys we have 

seen are referable to “gambeli”, excepting the Fort Crook series, which 
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rather fall under the sonoriensis category by reason of the shortness of the 

tail. There is little to note regarding these specimens. No. 7186, from Fort 

Mojave, is about the palest fulvous all over the upper parts we have seen, but 

still is not at all like eremicus. No. 7183 is almost a typical /eucopus. The 

two adults of the Tejon series have almost exactly the body-colors of gossy- 

pinus ; and we should not omit to note that they have a suspicious sort of 

resemblance to H. californicus. Nor should we be surprised if some mice 

from this vicinity should be found to bridge over the chasm that now appears 

between the /eucopus styles and the ‘seemingly very different ‘‘californicus”’ ; 

one, at least, of the Tejon specimens (No. 3670) being veritable californicus. 

We have already noted that Northern Californian mice, and more particu- 

larly Oregon and Washington ones, are darker than those of Southern Califor- 

nia (in this respect precisely matching Massachusetts deucopus), and that 

they shade directly into austerus in this respect, as well as in the length of 

the tail. 

HESPEROMYS (VESPERIMUS) AZTECUS, De Saussure. 

Aztec Mouse. 

Hesperomys aztecus, DE Saussure, R. M. Z. 1860, 105, pl. ix, f. 4 (teeth). 
THesperomys (Vesperimus) aztecus, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 180. 

Diacnosis.—H1. leucopo staturd par, et formd simillimus, sed caudé sub- 

nuda et coloribus differt. Brunneus, dorso nigricante, lateribus ferrugineis, 

partibus inferioribus albis ; antebrachio extus later:bus concolore, crure et parte 

tertia basali metatarsi fuscescentibus; caudd fere unicolore. 

Hanrrar.— Mexico” (De Saussure). 

This species belongs strictly to the Hesperomys leucopus group,* and does 

not differ noticeably in size or proportions from that species. The coloration, 

however, appears specifically distinctive; it differs from that of the ordinary 

United States species precisely as Neotoma ferruginea differs from floridana. 

The upper parts are rich rusty-red, almost orange rust-color, on the 

back deepening into a broad area of brownish-black, and only showing in its 

intensity on the sides where the line of demarkation with the white of the 

under parts is distinct and sharp. The head shares somewhat of the general 

blackening of the middle area above, but is not so uniformly dark as the back ; 

the extreme muzzle is dark, leaving about the mouth only the sides of the 

*In all external features, at any rate; but we have not ascertained the existence of cheek- 
pouches. 
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lips to share the white of under parts; the latter is not quite pure, owing to 

the showing through of the gray bases of the hairs. On the fore leg, the 

color of the sides, or a darker shade, extends to the very wrist, there stopping 

abruptly, leaving the surface of the paw white (or light). On the outside of 

the crus, the color of the sides, or a deeper shade, extends to the tarsus, and 

thence on the basal third of the metatarsus; forming a sharply-defined blackish 

area, as in H. sumichrasti, &c. This is a strong feature that never occurs in 

true dewcopus ; the rich rusty-red of the sides is likewise an entirely peculiar 

shade so far as United States mice are concerned, though common to several 

Mexican species. The ears are dusky in the present state uf our specimen ; 

the tail, of which less than two inches remains on the specimen, is very 

obscurely paler below and nearly as naked as in A/uws; but this last feature 

may not be permanent. 

The foregoing is the adult coloration. We have no information whether 

the young are like the adult, or plain gray like young dewcopus. 

Length, about 3.75 inches (0.095, De 8.); tail, averaging over 4.00; 

hind foot, 0.90; fore foot, 0.88; ear, about 0.62 high from notch in front. 

Described from one of the three original specimens, No. 8926, Museum 

of the Smithsonian Institution, received from M. De Saussure, and labeled in 

what is apparently his handwriting. 

M. De Saussure’s label bears the suggestive query, ‘H. texanus??” There 

is no reasonable doubt that the animal is a subtropical offset of H. deucopus, 

modified justas Neotoma ferruginca has been; but, at the same time, the differ- 

entiation has proceeded so far that we are bound to place the animal on spe- 

cific footing, at any rate until intermediate specimens are forthcoming. 

Since writing the foregoing, we find, as stated in another place, a number 

of alcoholic specimens, undoubtedly referable to this species, among a lot of 

leucopus (gambeli) from Cape Saint Lucas. The fact that these examples are 

instantly distinguishable strengthens the probabilities of the permanent dis- 

tinctness of aztecus from any of the United States varieties of deucopus. 

They all show a nearly naked and almost unicolor tail, and the peculiar exten- 

sion of the dark color on the base of the metatarsus. A suckling young 

appears to be gray, like young dewcopus, as was to have been anticipated. 

We cannot make out, in the alcohol, whether or not the peculiar richness 

of the ferrugineous, with very black dorsal area, exists or not, the wet speci- 

mens being indistinguishable in body-colors from the ‘“gambeli” that came 
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with them. The following table gives detailed measurements, and we are 

now enabled for the first time to state the length of the tail, which exceeds 

that of the head and body very decidedly, sometimes nearly one and a half 

inches. 
TaBLe XXVIII.—Mcasurements of six specimens of HESPEROMYS AZTECUS. 

From tip of nose to— ae cod Length of— 

= | Nature of re E 2 ature of specimen 

g Bocslity: 43 = ie ite |S and remarks. 
3 2 . o a = 2 a 2 a ne 55 a 

| é a 3S Ee = 4 3 a oe! 
5 me 3S =) os o oF S is} o 

A R Slo Goes p = |e |A | & 

S906 Mexico s- ssa sce ee coy = = nent cera tet alee | meme BeflO} | sammie) | eae ae 0.38 | 0.90 | 0.62 | Dry; type. 

10325 | Cape Saint Lucas .-- h 298 | 1.15 |} 3. t I, r . 83 | 0. Alcoholic. 

10326 --do. 

10327 -. do, 

10328 ssostilt 

10329 Alcoholic; ungrown. 

10330 Alcoholic; suckling. 

HESPEROMYS (VESPERIMUS) MELANOPHRYS, Coues. 

Biack-eyed Mouse. 

? Hesperomys mexicanus, De Saussure, R. M. Z. 1860, 103, pl. ix, f. 1, la.* 
Hesperomys (Vesperimus) melanophrys, COURS, Proc. Acad. Nat. Sei. Phila. 1874, 181. 

(No. 10183.) With the general aspect of a large species of the Hesperomys 

leucopus group. Tail a little longer than the head and body together, slender, 

*“Velutinus, griseus, murinus; in lateribus paulum fulvescens, frequenter subferrugineus; subtus 

albidus, pectore et mento fulvescentibus ; pedes antici albidi; auricule permagne ; cauda corpore longior; 

mystaces elongati. 
“Intermediate in size between M. musculus and M. rattus. Pelage soft and velvety. Head conic, 

lengthened; lip cleft to the nose; muzzle hairy except the septum. Ears very large and broad, but higher 

than wide, rounded, but with the upper margin a little angular. Tail long, nearly equal to the head and 

body together, but sometimes only exceeding the body alone. Feet (‘ pattes’—more likely meaning limbs here) 

very long, especially the hinder, the animal standing high. Color, dark brownish mouse-gray (‘gris de 

souris brun-noiratre’), with a slight silvery shade on the back, the very tips of the hairs being yellowish- 

gray ; head not quite so dark; cheeks rusty-gray ; the yellowish always stronger onthe flanks. Feet, 

externally yellowish-gray (gris-fauve). Lips and chin pale yellowish-gray, and entire under parts gray- 

ish-white, apparently plumbeous, because the slaty roots of the hairs show through; the white distinctly 

separated from the color of the flanks. Breast and front of the shoulder washed with yellow. Fore feet 

white, or grayish; the hinder brown, with the ends of the tocs white. Ears apparently naked, but covered 

with short close hairs. Tail scaly, slightly hairy, black above, white below. Whiskers blackish, very 

long, reaching to or beyond the shoulders. 
“ Some individuals are yellower than as above; the sides becoming ferrugineous, strongly marked 

on the flanks at the line of separation between itself, the white of the belly here becoming almost pale 

orange. Sides and under surface of the head, as well as the shoulder and breast. strongly washed with 

rusty-yellow. In other specimens, on the contrary, the rusty color is not very evident. 

“ Length of one specimen, about 43, with tail 44; of another, about 4, with tail 34; hind foot slightly 

over one inch.” 

The foregoing is M. De Saussure’s diagnosis, with an abridged translation of his further descrip- 

tion; the chief points of discrepancy, as compared with our specimens of melanophrys, being italicized. 

It is inserted for convenience of comparison. 
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rather scant-haired. Absolute and relative proportions of both fore and hind feet 

and their digits as in ewcopus ; soles moderately hairy on the posterior third. 

Ears large and leafy, appearing naked, but, with a hand-lens, may be seen 

covered with short, sparse, close-pressed hairs. Whiskers reaching to or 

beyond the shoulder. Skull strictly as in Hesperomys leucopus (the palate 

ending opposite the last molars, not far behind them, as in Mus, Oryzomys, 

&c.), but less thin and papery, and developing a slight bead on the superior 

margin of the orbit, as in the larger mice generally ; this may be traced nearly 

to the occiput. 

Color above giving the general impression of a uniform gray mouse, 

rather than a red mouse with darker median dorsal area, like /ewcopus or aztecus. 

It is a gray, enlivened with fulvous suffusion, slightly darker along the back, 

more decidedly fulvous on the sides, and everywhere with a peculiar slight 

glaucous or hoary suffusion. On the head, the gray shows noticeably purer, 

and the eyes seem encircled with a black ring, in marked contrast, the edges of 

the eyelids and a small anteocular space being jet-black. This is strong 

enough to suggest and warrant the specific name above imposed; I have seen 

nothing like it in any other species. 

Color below pure white, but*the plumbeous roots of the hair show 

through, giving a grayish cast. Line of demarkation everywhere abrupt 

between the white and the color of the upper parts. The outside of the fore 

leg is colored to the very wrist, but the top of the hand is white. On the 

hind leg, likewise, the color runs to the tarsus and a little beyond, forming a 

definite dark spot at the base of the metatarsus; the remaining five-sixths 

of the surface of the foot is pure white. Tail above like the back, below 

gray—not pure white, nor the line of demarkation very sharp, though evident. 

Ears an undefinable color in the dried state, showing simply flesh-colored, 

probably, in life. No yellowish nor fulvous tinge on the chin, breast, or any 

other under parts. 

Length four inches, or a little more. Tail four and a half to five inches, 

Hind foot one inch, a slight fraction more or less. Ear, measured from the 

notch in front, about four-fifths of an inch. Nose to eye, 0.62; to ear, 1.12. 

Hasirat —Southern Mexico (Tehuacan; Santa Efigenia, Tehuantepec, 

Sumichrast). 

The great difficulty of recognizing from descriptions the smaller mice 

that show no striking peculiarities of form is well known, and must be our 
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apology in this instance if medanophrys turns out to be simply meaicanus. 

At first, we referred our specimens to the latter with little hesitation; but, on 

reviewing the subject, they show so many differences from M. De Saussure’s 

description that we cannot effect an identification. In general dimensions, 

the two species, if such they are, seem nearly the same; but in mezicanus, 

the tail is only longer than the body alone, never even equaling the head and 

body together; while in all our specimens the tail is considerably longer than 

the head and body. This, however, taken alone, we should not consider a 

specific difference, after our experience with Hesperomys “‘myoides” and 

“boylii”; but there are other differences. De Saussure speaks of grayish- 

white under parts, with yellowish on the chin and breast; but in these speci- 

mens the whole under parts are as uniformly pure white as in dewcopus. He 

says the hind feet are brown; in our animal, they are pure white, with a defi- 

nite dusky area at the base of the metatarsus The tail in his animal is 

described as white below; in ours, the bicoloration is not so evident as this 

would imply. Finally, he makes no mention of the singularly conspicuous 

black ring around the eye. All things considered, it is most probable that De 

Saussure had in view an entirely different animal. 

The skull, as already stated, is extremely similar to that of Hesperomys 

leucopus, the species thus falling legitimately in the restricted group, of which 

leucopus is typical. The chief difference is the presence of a distinct bead on 

the margin of the orbits, traceable nearly to the occiput. This, however, we 

cannot consider as even subgeneric; for, as elsewhere stated, it is only the 

smallest and most delicate Hesperomys that are entirely devoid of this crest, 

which makes its appearance with a very slight increase in the general size 

and vigor of any species. The dentition shows nothing peculiar. The pal- 

ate, as in H. leucopus, ends as a simple transverse shelf opposite the last 

molar—a feature by which, as well as by its general slenderness, elongation 

of rostrum, &c., it is distinguished from that of Oryzomys; the latter agree- 

ing in the development of a slight orbital bead. Skull No. 3+ measures 

1.20 in length by 0.64 in breadth, thus obviously exceeding that of deucopus. 

The coronoid process appears extremely short and slight, merely a little spicu- 

lum; the bullze osseze are noticeably small. 

Two female specimens show two pairs of inguinal mammee and one axil- 

lary pair. A note of Professor Sumichrast’s, accompanying one of these, 

gives the following particulars :—‘ Nov. 30, 1862. Found among the leaves 
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of a maguey, in a nest built of fibres of ‘zaiate’, containing two little 

ones.” 

This animal, compared with the somewhat smaller and the brighter- 

colored aztecus, bears much the same relations that the large gray californicus 

bears to the deucopus (“gambeli”), with which it is associated in California. 

TaBLE XXIX.—Measurements of three (dry) individuals of H. MELANOPHRYS (=? MEXICANUS, DeS.) from 

Southern Mexico. 

Nose to— 

8 Locality. Collector. 2 & 

EI Eye. | Ear. lace Tail. | z = 8 
A 3 SP eee ia 

10183 | Santa Efigenia-...- F. Sumichrast . ....| 0.62 | 1.12 | 1.40 | 4.15 | 5.00 | 0.42 | 1.04 | 0.78 

10296) |; Tehuaean’-<=—- <2. -\|b=---- Wiese poesia |eosoco basse 1.30 | 4.00 | 4.60 | 0.40 | 1.06 | 0.81 

9511 | Tehuantepec ---....|------ GN Scns oseccullasosoa||sss5ee|/Soooce 3.90 | 4.90 | 0.40 | 0.99 | 0.77 

Norre.—Since writing the preceding, we have examined three other specimens from Tehuantepec, 

which, if the same as the types of melanophrys, lessen the chances that the latter is different from mexi- 

canus. But they differ in many respects from the specimens just enumerated, being so very much smaller 

that we cannot satisfy ourselves of their identity. The tail only exceeds the body in one specimen, and 

here only by little; in the others, it is about as long, relatively, as De Saussure gives for mexicanus. That 

these specimens are not immature is shown by the fact that one®*of them is a nursing female. In color, 

they are almost precisely like the foregoing, but do not show the black ring round the eye, nor the dusky 

spot at base of the metatarsus. One of them is pure white below; another is grayish (it looks as if soiled) ; 

while the third has the faintest possible fulvous tinge all along the under parts. 

Much more material than that now in our possession will be required to determine the limits of 

variation of this large, gray, lewcopus-like mouse of Mexico, aud fix the species upon secure basis. 

Tape XXX.—Measurements of three dried specimens, probably of MELANOPHRYS, Coues (=? MEXICANUS, 

DeS.), but much smaller. 

| 

Number. Locality. Collector. Length.| Tail. Foot. 

9382 Barrio, Tehuantepec . .-....---- LOGS UTONE Shere Aer = Sop cer 3.50 3.20 0. 67 

Ohi) W\esaaSe GW satecos costes cose nsaesd|(sosecs (WS sndSSe-cosscesesnocs 3.20 3. 00 0.70 

CBr llsaheec AG fas Adcictoo, abeuespdacee ss5see GW sesstagbsoasoecescsc 2. 90 3.10 0. 69 

Suscenus ONYCHOMYS, Baird. 2 

Hypudeus sp. MAXIMILIAN, Reise, ete. ii, 1841, 99 (nee auct.). . 

Mus sp. Aup. & Bacu., Q. N. A. ii, 1851, 327. 

Onychomys, Bairp, M. N. A. 1857, 458 (type, Hypudaus leucogaster, Max.).—Cotvers, Proc. Acad. Nat. Sci. 

Phila. 1874, 182. 

Cuars.—Skull strictly as in Hesperomys, but molars larger, with sharper 

salient and reéntrant angles. External form departing from Hesperomys, and 
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approaching Arvicola in stoutness, and especially in shortness of tail and 

ears. Tail not one-half the length of the body alone, little if any longer 

than the head, very stout, tapering to an obtuse point. Hars small— 

about as in Evotomys—rounded, pilous both sides. Fore feet very large, 

two-thirds to one-half as long as the hind, with large, little curved, fossorial 

claws, longer than those of the hind feet; the latter at most two-thirds as 

long as the tail. Soles quadrituberculate only, densely furry to the tubercles. 

Fur short, close, white beneath, as in Hesperomys. 

The remarkable mouse upon which the section was based is worthy of 

subgeneric separation, at least, from the Hesperomys group of which leucopus 

is typical. In its peculiar combination of characters, it stands quite alone 

among North American species. Although unmistakably a true Murine, as 

shown by the cranial and other fundamental characters, it nevertheless devi- 

ates much from Mus and Hesperomys, and approaches the Arvicolines. Its 

affinities with Evotomys are really close; and it is through this genus that 

the way for it into Arvicola proper is opened. In external form, indeed—the 

stoutness of body, shortness of gars, and especially the shortness of tail—it 

resembles Evotomys rutilus, for éxample, more than it does Hesperomys leu- 

copus; while, at the same time, of its real affinity with the latter there can be 

no question An interesting parallel can be drawn between Onychomys as 

compared with Hesperomys, and Synaptomys as compared with Ayoides. 

Onychomys has the skull and dentition of Hesperomys in a body externally 

resembling Evotomys, while Synaptomys has the skull and dentition of Myotdes 

in a body externally resembling Lvotomys.* —Onychomys offers another inter- 

esting parallel. In the subgenus Pi/ymys as compared with Arvicola proper, 

three external characters are shortness of tail, shortness of ears, and length 

of fore feet and claws; and therefore Onychomys stands in much the same 

relation to Hesperomys that Pitymys does to Arvicola. hese analogies are 

to us extremely interesting; and the habits of Onychomys leucogaster, when 

fully known, will doubtless be found to offer some peculiarities corresponding 

to the structural features. 

We are unable to point to.any perfectly diagnostic characters of the 

skull of this section as compared with that of Hesperomys. In size it about 

equals the larger examples of H. deucopus; it appears, however, somewhat 

narrower behind, with less interorbital constriction, and broader and more 

*See further under head of Lvotomys considered as a synthetic form. 
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obtuse rostrum. The margins of the orbits are not beaded as in Oryzomys. 
The descending process of the lower jaw is, perhaps, not quite so flat and 
quadrate, being a trifle more bent and angular, slightly foreshadowing the 
hamular process of Arvicoline ; and, likewise, the coronoid is longer, rising 

high above the condyle. To our view, the molars present unmistakably a 
slight deviation from Hesperomys toward Arvicoline in being somewhat pris- 

matic; that is, with sharp salient and reéntrant angles; the borders of the 

molar series being serrate, rather than crenate as in Hesperomys. Never- 

theless, no generic dental characters of Hesperomys are here violated. 

On casually picking up a specimen of Onychomys leucogaster, one 

might be forgiven for supposing the tail to be broken off—this member is so 

short and “stumpy”. The base is very thick, and the tapering to an obtuse 

point is rapid. The tail is well clothed with hairs, as usual; but these only 

furnish an apology for a terminal pencil. Both the absolute and relative 

length of the tail is shown in the table below. The large fore feet, armed 

with remarkably long and little curved claws, point to fossorial powers, and 

possibly to subterranean habits, not shared by any other Hesperomys. Next 

in importance, after the relative sizes of the fore and hind members (which 

latter are unusually short), must be ranked the peculiar condition of the soles, 

in which the two posterior of the six tubercles usually seen both in Hespero- 

mys and in Arvicola have disappeared, or at least cannot be detected beneath 

the fur that densely covers the metatarsus, leaving only four tubercles at the 

bases of the toes. The middle finger is the longest of all; the fourth next; 

the first is rudimentary ; the fifth is between the second and first; the second 

between the fifth and fourth. The inner toe is very short; the outer inter- 

mediate between this and the other three, which are all of about the same 

Iength. The ears, as we have said, are, in the type of the subgenus, much 

smaller than in Hesperomys proper, and very much as in Lvotomys ; they are 

closely pilous both sides. 

The fur is very compact and lustrous, with few long hairs; the whiskers 

are numerous and very long; the eyes are larger than in Arvicolines, but have 

not the size and prominence of those of the true Murines. The upper lip is 

cleft to the nasal papillee, and the entire muffle, except these protuberances, is 

hairy. The bicolor pattern of coloration is exactly as in Vesperimus. 

This section is based upon the Hypudeus leucogaster of Maximilian, after- 

ward the Mus missouriensis of Audubon and Bachman. To the original type- 
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species we have had the pleasure of adding a new and interesting variety, if not 

species, from a hitherto unsuspected locality. The following are the compar- 

ative diagnoses of the two forms :— 

Beneath, snow-white ; above, mouse-brown, with darker 

dorsal area Tail twice the hind foot or less; much 

less than half the head and body. Fore foot more 

than half the hind foot. Ear about 0.50 high. ----- LEUCOGASTER. 

Beneath, tawny-white;* above, brownish-fulvous, with no 

darker dorsal area. Tail about two and a half times 

the hind foot; almost half as long as the head and body. 

Fore foot half the hind foot. Ear about 0.75 high. - - - (var.?) ToRRIDUS 

HESPEROMYS (ONYCHOMYS) LEUCOGASTER (Maxim.). 

Missouri Mole-Mouse. 

Hypudaus leucogaster, MAXIMILIAN, Reise in das Innere N.-Amer. ii, 1841, 99 (Fort Clark). 

Hesperomys (Onychomys) leucogaster, Barrp, M. N. A. 1857, 480 (Nebraska).—Cougs, Proc. Acad. Nat. Sci. 

Phila. 1874, 182. 
Hesperomys lcucogaster, MAXIMILIAN, Arch. Naturg. xviii, 1862, pl. 4, f. 8; Verz. N.-A. Siiug. 1862, 161, fig. 

Mus missouriensis, AUD. & Bacu., Q. N. A. ii, 1851, 327, pl. 100 (Fort Union). 

Hasirat.—Upper Missouri region. Red River of the North (Cowes). 

Our notice of the subgenus Onychomys has necessarily involved the 

details of its type-species so largely that but little remains to be added. The 

absolute dimensions and relative proportions of several specimens, most of 

them additional to any heretofore published, are fully elucidated in the 

following table. 

In color, the animal closely resembles Hesperomys leucopus—so closely 

that it is difficult to describe any differences. When young, it is of the same 

plumbeous-gray above and ashy-white beneath; and, with advancing age, 

these colors change to snowy-white below and fulvous-brown above, with a 

dusky dorsal area. The feet are white; the tailis bicolor; the whiskers are 

black, with a few white ones intermixed. The chief distinguishing feature 

in coloration, as compared with Hesperomys leucopus, is the mostly white 

muzzle. In leucopus, the white usually slopes down to the lips, leaving the 

nose of the color of the forehead; while, in /eucoguster, the white keeps on, 

and embraces the snout. This curious difference holds good in all the speci- 

* As intimated beyond, we are not perfectly sure that the yellowish tint is not due to discolora- 

tion in alcohol. 
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mens before us, and we do not doubt its constancy. It is well shown in Audu- 

bon’s left-hand figure. 

One young specimen (No. 3092) from the Medicine Bow Mountaius, in 

the gray pelage, is remarkably pale-colored above, the tail nearly white, &« 

This corresponds exactly with the pale Hesperomys var. sonoriensixs and the 

pale Arvicola of the Pedomys section, from the same region. 

The only skull before us (No. 4s30') offers the following measurements.— 

Length, 1.07; interorbital width, 0.20 (the zygomata are destroyed); width 

across cranium, 0.48 ; lower jaw, from tips of incisors to condyle, 0.72 ; length 

of upper molar series, 0.19. 

TABLE XXX.—Measurements of nine specimens of HESPEROMYS (ONYCHOMYS) LEUCOGASTER. 

Nose to— | 
A te Be ee EY en = oe) + 
3 Date. Locality. Collector. = s s Remarks. 

| i ES |leesall cee lksdes| isi] eae sto less 

| 

£34 |---.| ———, 1855] Near Missouri River ......- F. V. Hayden .....|....|.-. |.---|4.00]1. 40 ....|0.88|....) Dry. 
eat ON oe 3| ocogsacesemas beccce OO)ssessctases cet esc Se: 5/4. 00/1. 80 0. 52/0. 850. 46) Alcoholic. 

7492 |.... .| Runningwater .. .- }4. 25/1. 65 0. 50)0, 88/0. £0)... .do. 

4607 | 9 Fort Riley, Kans --- eee -./3. 50} 1. 00 0. 40/0. 70/0. 40) Not grown. 

3092 | # | July 23,1857 | Medicine Bow Mountains --. ../3. 50/1, 30 0. 40/0. 76/0. 52)... .do. 

3091 | of | Sept. 10, 1857 | Republican River, Kans. Ter |.... 4. 50/1. 60 0. 44/0. 87/0. 52) Stretched. 

GSI |e pe eons Neosho Falls, Kans. Ter . - -- 4. 50) 1. 30 0.42 @ 83)0. 48) Dry. 

3703 | & 4, 25) 1. 50 0. 50,0. #2)0. 53)... .do. \ 

3704 | + /4. 40)1. 40 0. 53/0. 85,0. 52). ...do. 
: | | 

* Other measurements of 2549, given by Baird, are:—Fore arm, 0.82; longest finger and claw, 0.34; its claw alone, 
0.20; femur, 0.85; tibia, 1.05; longest toe and claw, 0.30; its claw alone, 0.14. 

HESPEROMYS (ONYCHOMYS) TORRIDUS, Coues. 

Arizona Mole-Mouse. 

Hesperomys (Onychomys) torridus, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 183. 

Draanosis.—O. imaginem O. leucogastris referens, sed cauda longiore, au- 

riculis precipue majoribus, plantis minis pilosis, unguibus manus debilioribus, 

et coloribus magis flavescentibus, primo visu differt ; murino-fulvus ; rostro toto, 

pedibus, partibusque omnibus infertoribus flavo-albis ; cauda lined fuscd angus- 

tatd nec ad apicem porrectd supra notatd. Long. 3%, caud@ 2, manis 3, pedis 

5, auricule fere 4. 

Hasrrat.—aArizona. 

(No. 9886, 2.) —On comparing this animal with typical dencogaster from 

Kansas and Nebraska, the differences in general form are obyious. Truly 

Onychomys, with the unmistakable aspect of that section, yet the members are 
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larger. This is particularly noticeable in the ears. ‘The small arvicola-like 

ears of O. /eucogaster are among its striking external features; in ¢orridus, the 

ears are fully as long as in ordinary Hesperomys, measuring nearly three- 

fourths of an inch long by about half an inch wide. The ears are delicately 

pilous, with fluffy tuft at base ; basally, the membrane is flesh-colored, other- 

wise it is dusky, with a delicate silvery margin. The fore feet have the claws 

noticeably smaller than in average /ewcogaster, but this is a very variable fea- 

ture in the latter species. It is probably owing to this shortness of the claws 

that in ¢orridus the hands are only half as long as the soles; in deucogaster, 

they are almost invariably more than this; sometimes upward of two-thirds 

as long. The hind feet are pilous underneath to the toes, showing only four 

tubercles, as in deucogaster, but the hairiness is not so dense. The tail, like 

the ears, is much longer than in deucogaster. In the latter, it ordinarily ranges 

from 14 to 13 of an inch in length, sometimes scarcely exceeding the length 

of the head, and being usually less than twice the hind foot. In ¢orridus, the 

tail is at least half the head and body together, and noticeably more than 

twice as long as the hind foot. These various discrepancies in form are, in 

fact, so prominent that we have been obliged to remodel in some respects 

the diagnosis of the subgenus, as we originally drew it up from consideration 

of deucogaster alone. 

The colors* are highly characteristic. The snowy-white of the whole 

under parts and: feet of deucogaster is replaced by a yellowish-white, or an 

extremely pale buff or fawn. The dark stripe along the top of the tail is 

very narrow, and falls considerably short of the tip, which is wholly whitish. 

The whole muzzle is whitish, as in dewcogaster ; the fluffy hairs about the ears 

give rise to a pale patch in front of each, which, with the dusky body of the 

ear and its silvery edging, produce a parti-coloration not seen in deucogaster. 

The entire upper parts are of a warm though rather light brownish-fulvous, 

entirely different from the gray mouse-brown which Jdewcogaster usually 

exhibits, and, moreover, without appreciable darker dorsal area. The line 

of demarkation along the sides is abrupt, as in dewcogaster. 

The animal is apparently somewhat smaller than an average leucogaster, 

but not much so, and not less than some specimens of the latter. No. 9886 

measures, nose to eye, 0.50; to ear, 0.95; to occiput, 1.25; to root of tail 

“Our type has been skinned out of alcohol; still, we are not sure that the fluid has appreciably 

affected the coloration, for specimens of leucogaster which have lain in spirits a much longer time are not. 
changed perceptibly. 
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(perhaps a “itéle stretched), 3.75; tail to end of vertebra, 1.90; to end of 

hairs, 2.00; fore foot, 0.40; hind foot, 0.80; ear 0.70 high, 0.40 wide. 

Camp Grant, Arizona. The specimen is a female, apparently having recently 

bred, showing four well-developed inguinal teats; pectoral mamme, if existing, 

have eluded our search, and were certainly not functionally developed in 

this case. 

As already intimated, this single specimen is differentiated from Jeuco- 

gaster according to extensively applicable laws of geographical variation; for 

which reason we suspect that intermediate examples will eventually be found, 

showing it to be merely an offset from /eucogaster. But if any links exist, 

they remain unknown. 

Suseenus ORYZOMYS, Baird. 

<_ Mus sp. HARLAN, Am. Journ. Sci. 1837 

< Hesperomys sp. WAGNER, Suppl. Schreb. 1843. = 

x Arvicola sp. AuD. & Bacu., Q. N. A. iii, 1853. 
= Oryzomys, BatrD, M. N. A. 1857, 458; type, Mus palustris, Har. 

Cougs, Proc. Acad. Nat. Sci. Phila. 1874, 183. 

CHARS. Superior margin of orbit with a prominent sharp edge or bead. 

Anteorbital foramen nearly circular above (somewhat as in Zapodide), con- 

tinued below as a slit much narrower than in Hesperomys proper. Maxillary 

plate forming outer wall of the foramen not produced anteriorly into a pointed 

process (cf. Sigmodon). Posterior border of palate produced behind last 

molars, a deep pit intervening on either side; post-palatal notch narrow, with 

parallel sides, and nearly straight, transverse, anterior border. Hind legs short, 

but feet very long and large (much as in Fvber), with obliquely-set long toes ; 

densely pilous above, but soles perfectly naked, granular, with one long, nar- 

row, postero-internal tubercle (as in Mus) and five small ones. Lateral toes 

very unequal in length, the fifth reaching to the penultimate joint of the fourth 

(cf. Sigmodon); all the toes have a slight but evident basal webbing. Fore 

feet small, not half as long as the hinder, pilous above ; palms perfectly naked. 

Ears small, little overtopping the fur, hirsute both sides, with a fluffy tuft on 

the concavity. Nasal pads more noticeable than in other sections. Tail 

long, about equaling head and body, scant-haired, especially above where the 

dermal scales as well as the vertebral annuli are visible. Fur glossy, but 

coarse from the number of bristly hairs. Whiskers sparse and short, exceed- 
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ing, however, those of S¢gmodon, though falling short of those of Hesperomys 

proper. Exceeding in size any other known North American species of Hes- 

peromys, and with the general appearance of Sigmodon or even Mus. 

Further details of this interesting section, the most conspicuous among 

North American Hesperomys, and almost worthy of generic rank, will be found 

under the head of its typical and only known species, the common ‘ Rice-field 

Mouse” of the Southern States. While it does not require for its identifica- 

tion any comparison with its allies, we may here note the position it holds 

among them, after a description of the skull. 

Skull (Nos. 7303, 710, from South Carolina).—The size of the skull 

alone distinguishes it from that of any other North American Hesperomys, 

except, perhaps, H. cal/fornicus, measuring nearly an inch and a quarter in 

length by nearly two-thirds of an inch in zygomatic breadth. It has, how- 

ever, other interesting peculiarities. Prominent among them is the sharp ridge 

or bead into which the superior edge of the orbit is produced. However 

sharp the border of the orbit may be in the smaller Hesperomys, it does not 

form this bead, which seems to characterize chiefly larger forms, as we find it 

in Mus decumanus, Sigmodon hispidus, &c. The anteorbital foramen tends 

to assume a rather unusual shape for a Sigmodont, being subcircular above, 

and running into a narrow slit below; the feature, however, is not very strongly 

marked, and may vary, moreover, with different individuals. We have seen 

skulls of AZus decumanus in much the same condition. As in Mus, Sigmodon, 

and Hesperomys proper, the incisive palatine foramina are long, reaching to or 

even beyond a point opposite the anterior molars; the opposite is shown in 

Neotoma, where the foramina fall far short of the molar series. The great 

backward production of the bony palate that Oryzomys shows does not occur 

in any other North American Hesperomys (where the posterior edge of the pal- 

ate is about opposite the last molar), and perhaps represents one extreme in 

this respect, of which Meotoma, where the palate is scooped out to opposite 

the middle molar, may be the other extreme. The little deep pit, or fossa, on 

either side of the palate opposite the last molar, is as in Sigmodon; but in the 

latter these pits are separated by a median lengthwise process, which is not 

the case in Oryzomys, where the hind border of the bony palate is almost 

perfectly straight crosswise. This backward extension of the palate in Ory- 

zomys is almost exactly the same as in Mus (decumanus); and, altogether, the 

cranial characters, saving the Sigmodont dentition, are certainly the nearest to 

those of typical Mus of any Hesperomys of North America, if indeed they 
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are not actually more like Mus than they are like Hesperomys. This cranial 
resemblance to Old World Murines is strikingly borne out by the external 
characters of the animal, which, in general appearance, looks really more like 
a small house-rat than like one of our New World Hesperomys. The resem- 
blance is at a climax in the very long, scant-haired tail, on which not only are 
the annuli distinct, but the granular plates perfectly evident, at least along the 
upper side of the tail. The aquatic nature of the animal is indicated by the 
feet and ears. The former are much like those of Fiber in being naked and 
granular beneath, velvety-pilous above, and especially in having such long toes, 
slightly webbed at base and set obliquely on the metatarsus, to facilitate their 

“feathering” during their forward motion in swimming. The low, orbicular, 

thickly hirsute ears are specially provided with a fluffy tuft inside to guard 
against entrance of water, and the antitragus is well developed for the same 

purpose.. While the general construction of the feet is much as in Fiber, the 

tuberculation of the soles is like that of Mus. 

On the whole, we may consider this animal as (next after Onychomys 

leucogaster, which leans so strongly toward Arvicola through Evotomys) the 

most aberrant of the North American group of small Hesperomys, sharing 

many features of the larger Sigmodon, showing a slight approach, by analogy 

at least, to Fiber, and having much real afhinity with the Old World Mus 

proper. It is certainly the nearest to typical Mus of anything we have in 

North America; it inclines toward Mus proper, and especially to Sigmodon,* 

much as Onychomys, our only other subtypical section of Hesperomys, does 

toward Arvicola. 

HESPEROMYS (ORYZOMYS) PALUSTRIS, (Harl.) Wagner. 

Rice-field Mouse. 

Mus palustris, HARLAN, Am. Journ. Sci. xxxi, 1837, 386 (New Jersey). 

Hesperomys palustris, WAGNER, Suppl. Schreb. iii, 1843, 543.—LECONTE, Proe. Acad. Nat. Sci. Phila. vi, 

1853, 410.— ALLEN, Bull. Mus. Comp. Zool. ii, 1870, 182 (Florida). 

Hesperomys (Oryzomys) palustris, BarrD, M. N. A. 1857, 482 (Georgia and South Carolina).—CougEs, Prow 
Acad. Nat. Sci. Phila. 1874, 184. 

Arvicola oryzivora, AUD. & Bacu., Q. N. A. iii, 1853, 214, pl. 144, fig. 3. 

Hasirat.—South Atlantic and Gulf States, especially in maritime por- 

tions and in rice-fields. Kansas! (Goss). Mexico (Sumichrast). Jamaica?? 

The specific characters of this animal are necessarily involved with 

* We have already noted how close is the relation between Oryzomys and Sigmodon, showing that 

the former is as much to be considered a section of Sigmodon as of Hesperomys, and that Sigmodon itself 

is hardly or not more different from ordinary Hesperomys than Oryzomys is. 

3M 
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those of the subgenus of which it is the type and only representative, and 

probably most of them have already been mentioned in our account of Ory- 

zomys. The animal varies a great deal in size, from the dimensions of a 

third-grown house-rat up to the size of a small individual of that species ; 

and these larger ones really look so much like Mus decumanus that one might 

almost be excused fur making the mistake. The tail, as usual, varies still 

more than the body in length. The body and tail average, perhaps, about 

equal to each other in length; the former ranges usually from about four to 

five and a half inches in length. In the largest specimen before me, No. 

3327, from Neosho Falls, Kans., the total length of trunk and tail together is 

104 inches; figures far above any reached by any other North American 

Hesperomys (the largest H. californicus falls short of 9$ in the same measure- 

ment). The general range of variation is much the same as in other Hespcro- 

mys. This, with the absolute size and relative proportion of parts, is so fully 

illustrated in the table below tbat further notice here is unnecessary. 

The pelage of this animal is rather coarse, if not harsh, but it is glossy 

from the great proportion of long, glossy, soft bristles that it has. Perhaps 

the most interesting point in this connection is the unequal hairiness of the 

upper and under surfaces of the tail. On top, this member is so scantily hir- 

sute that the pavement of granular reticulations is distinctly visible; below, 

the plates are generally hidden by longer and more numerous hairs. The 

difference is most evident in those tails that are distinctly bicolor. There is 

a great range of variation in this latter regard; some tails being almost as 

sharply bicolor as in H. leucopus, while others are merely a little paler below 

than above. In this case, as in others throughout the genus, we have often 

thought that the difference is not so much an individual matter as one depend- 

ent upon season, age, and state of health; and that the same individual may 

change in this respect. Like HZ. aureolus (nuttalli), this animal does not show 

the sharp dividing line along the sides between the colors of back and belly ; 

the two generally blend insensibly. The darker color always reaches down 

the limbs to the ankle and wrist, and involves the extremity of the snout, 

although the lips and cheeks are like the belly. The color is a mixture of 

yellowish-brown, grayish-brown, and black, producing the grizzly rat-color 

impossible to name. The mixture is very intimate; only the lighter shades 

prevail over the sides and rump, and the darker along the dorsal area, some- 

times producing a pretty distinct stripe, but oftener shading insensibly into 

the general hue. The under parts are whitish, of varying purity, but rarely 



MURIDA—SIGMODONTES—HESPEROMYS PALUSTRIS. 115 

quite pure; generally, it is obscured by the ashy of the roots of the hairs 

showing through, and it often has a faint brownish wash, like a very weak 

dilution of the color of the sides. The ears have no distinctive coloration. 

The eye is usually surrounded by a slight blackish area, which sometimes, as 

in No. 1305, extends as a frenum to the muzzle, there meeting its fellow. The 

moderately, abundant whiskers, of medium length, are some of them black, 

others colorless. 

The palms and soles are both perfectly naked; on top, these members 

are clothed {o the nails with short close-pressed hairs of satiny texture and 

luster, sometimes pure glossy-white, at others soiled; this furring is generally 

dense, but sometimes so scanty that the flesh-color of the skin shows through 

Sometimes the palms and soles are flesh-colored, sometimes they are black 

ish. The soles are 6-tuberculate: (1) a long linear tubercle along the inner 

side, midway between toe and heel; (2) a very minute one just outside the 

anterior end of the last; (3, 4) one at base of both inner and outer toe; and 

(5, 6) two at bases of the three central toes. Where non-tuberculate, most 

of the sole is granular-reticulate ; all the toes are annular-scaled transversely 

underneath, with a terminal node. The 2d, 3d, and 4th toes are very long, 

and almost of equal length; the 5th reaches nearly to the middle of the 4th; 

the 1st scarcely beyond the base of the 2d. The claws are all short, thick, 

little curved, and not very sharp; the calcaneal tuberosity is prominent ; 

traces of the several metatarsals are evident. The largeness of the foot itself 

is in striking contrast with the shortness of the hind leg. There are five tuber- 

cles on the palms, almost entirely occupying the surface: two very large ones 

posteriorly, subequal in size and side by side, in fact almost coalescing; the 

inner of these bears the little nodule, capped by a bit of horn that represents 

the pollex. There is another smaller tubercle at the base of the 2d and 5th 

fingers respectively ; and a fifth at the conjoined base of the 3d and 4th fin- 

gers. The 3d finger is longest, the 4th but little shorter; the 2d and 5th 

successively diminish rapidly. 

Unlike the feet, the ears are not densely and softly pilous as in other 

Hesperomys, but are: hirsute—almost strigous—with rather long and stiffish 

straight hairs, that form a slight fringe. A part of these, nearest the antitra- 

gus, on the concavity of the auricle, are longer than the rest, and form the 

tuft already mentioned. The back of the ear is pretty evenly furred, though 

rather more scantily toward its base than around the edge. The ears project 

a little beyond the general fur. 
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This remarkable rat has hitherto only been reported from the Southern 

Atlantic seaboard, where it is said to be abundant, particularly in the rice dis- 

tricts. It is eminently aquatic; in this respect equaling the Arvicola amphi- 

bius of Europe, and, in our country, only surpassed by the muskrat. Its whole 

structure, but particularly its feet and ears, point to its amphibious nature. 

Several specimens in the present collection, from unsuspected localities, enable 

us to greatly extend its known range. Several were taken in Kansas by Mr. 

B. F. Goss, who also forwarded from the same locality in that State (Neosho 

Falls) examples of Onychomys leucogaster, Pedomys austerus, Synaptomys 

coopert, and other interesting animals. These Kansas specimens of Oryzo- 

mys are larger than Carolina or Georgia ones, and otherwise a little differ- 

ent in having heavier tails, lighter colors, &c.; but do not raise a suspicion 

of specific distinction.* 

The original Mus palustris of Harlan purports to be from New Jersey ; 

and, as there is no reasonable doubt of this, it is the northernmost recorded 

locality. There is little to be said of the bibliography of the species; in 

fact, the ‘General Remarks” in Audubon and Bachman, which are here repro- 

duced to settle the question of Mus palustris, Harlan, comprise everything 

essential. ‘We obtained,” they say (op. cit. 216), “specimens of Arvicola 

oryzivora in the winter of 1816, but did not describe it until May 1836... . 

Having occasion to send descriptions of several, then undescribed, species to 

the Academy of Natural Sciences of Philadelphia, we sent a specimen of 

this animal to Dr. Pickrrine, requesting him and Dr. Harlan to compare it 

with the Arvicola riparius of Orv. . . . In searching in the Academy, a speci- 

men of this species was found, and Dr. Haruay, in opposition to the views 

of Pickerine, felt himself authorized to publish it in Sittman’s American 

* A specimen, No. 9436, from Tuchitan, Tehuantepec (Professor Swmichrast), I cannot distinguish 

from the ordinary palustris of Carolina. It is about 4.25 long; tail, 4.50; foot, 1.20. In color, it isa 

little clearer than most Carolina skins, yet not of the paler yellowish-brown noticed in Kansas ones, but 
rather a brighter fulvous-brown; the under parts are unusually pure white. I have not met with any 
Mexican quotations of Oryzomys; but if any species has been described from Mexico, and of which No. 

9436 is an example, it cannot well prove different from palustris. The case seems to me to be parallel 
with that of the Sigmodons elsewhere discussed. 

Two Jamaican skins of Oryzomys (Nos. 7775 and 8117), received since the preceding was written, 

agree completely with palustris in size and shape, but are noticeably different in color. They are of a 

rich ferrugineous-brown, only a little darker along the back, and the under parts are strongly washed 

with a dilution of the same. The difference, indeed, from the ordinary dark Carolina palustris, is nearly 

as evident as in some of the dullest Hesperomys aureolus compared with leucopus. Probably these speci- 

mens represent a race if not a good species; but, in my ignorance of the physico-geographical influences 
that work upon the West Indian rats, I cannot pursue the subject, and especially refrain from giving any 

name to the animal, as I presume it has been described, though I have not met with any reference to it. 
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Journal (vol. xxxi), bestowing on it the name of Mus palustris, making use 
of the head‘of our specimen for an examination of the teeth.” 

Thus it appears that Harlan’s species was based, in part at least, upon 
the very same specimen that afterward became the type of Arvicola oryzt- 
vora, Aud. & Bach. The latter authors, naturally disliking Harlan’s pre- 
emption of their species, re-appropriated it to themselves in this wise :—They 
took it for an Arvicola, and reasoned that “as the name ‘Arvicola palustris’ 
is preoccupied (Harzan,* Fauna, p. 136) we are‘favored with an opportunity 
* * of restoring it to its true genus under the name [oryzivora] given by 
its legitimate describer.” How such excellent naturalists as Audubon and 
Bachman could have been betrayed into such a blunder as to consider Oryzo- 
mys an Arvicola, we cannot imagine ; but they were just as wide of the mark 
when they placed Hesperomys sonoriensis, LeC., and “campestris”, LeC., and 

‘‘texana”, Woodh.,, all under Arvicola ; and when they described the Texan 
Sigmodon as Arvicola texiana. To be sure, it was vexatious that Harlan 

should have anticipated them in such a summary way; but for this often- 

recurring accident there is no help that we can see; and, at any rate, the 

genus Arvicola proved an inconveniently small loop-hole in this case. 
TABLE XXXI.—Measurements of twenty specimens of HESPEROMYS PALUSTRIS. 

Nose to— g 

s re) 3 
8 Locality. Collector. 3 S é R=) Nature. 

aie elelteizeleletets A |n {A |/A | o};a |/a!lsa | a] a 

433% |....] Society Hill, S.C.......-.. METAS Camtasts aaa | ates | Pes | ae ee 4.00 | 4.50 | 0.50 | 1.18 | 0.54] Dry. 

$44 | of |--.--- Gen a taceeen ce Ae SENG (seen ae | See |e 1,33 | 3.75 | 3.60 | 0.48 | 1.17 | 0.52 |....do 
TOY GA bed Eases Oe ee ate aceite ernie nbs nseetceste cel Seca | A =sa\|Boseine 4.00 | 3.80 | 0.52 | 1.17 | 0.50 |..--do. 

1248 |....].-3--. Ci ener ecea- bobs ne Soodki) casas Pe sosce4|Sebsac||2s5a4|[Se455- 4.50 | 4.80 | 0.53 | 1.15 | 0.53 | ...do. 

2603 |.--. 0.54 | 1.12 | 1.30 | 4.10 | 4.05 | 0.45 | 1.10 | 0.52 | Alcoholic. 

2604 |. 0.€0 | 1.10 | 1.35 | 4.25 | 4.05 | 0.50 | 1.15 | 0.58 - do. 
2605 |.... 0.52 | 1.09 | 1.25 |...... 3.75 | 0.43 | 1.08 | 0.45 | ...do. 
2609 |.... 0.59 | 0.96 | 1.25 | 3.70 | 3.80 | 0.42] 1.11 | 0.52 . do. 

9610 |.--- 0.60 | 1.10 | 1.35 | 3.80 | 4.50 | 0.50} 1.18] 0.50] ...do. 
| 0.90 | 1.35 | 4.00 | 4.20 | 0.48 | 1.12 | 0.55 do 
2612 | 9 52} 1.00} 1.25 | 4.00 | 3.90 | 0.44 | 1.05 | 0.50 do. 

2702 | ¢ 0.5) | 0.90} 1.20 | 3.60 | 3.85 | 0.45 | 1.01 | 0.45 do. 

+7488 |... Beck SSCA Roser) reed beens Baer Semele steg | S5- Se do. 

2710 |....| Tehuantepec, Mexico ..... ad. P; Postel... -=- 0.60 | 1.12 | 1.30 | 3.75 | 4.25 | 0.59 | 1.15 | 0.55 do. 

7h ee GOiewemanaedann= eee OO nn ace afl ewe aon |temres | (O.COL Me AU NEO. 50) | lod On iOn 4 ..do, 

2606 -| Dr. Gesner.--...- 0.61 | £12] 1.40 | 4.55 | 3.70 | 0.52 | 1.16 }...... . do. 

2607 0.65 | 1.19] 1.60 | 4.65 | 3.90 | 0.50 | 1.14 | 0.52 | -..do. 

3701 4.25 | 4.50 | 0.46 | 1.06 | 0.46 | Dry. 
3702 4.75 | 4.00 | 0.50} 1.10] .... . do. 

3327 = 5.50 | 5.00 | 0.57 | 1.20] ..... .--do. 

9436 |....| Tehuantepec, Mexico -.--. F. Sumichrast. --- 4.25 | 4.50 |....:. (oh eet WACO 

* This number is complemented by suckling young from Nos. 9998 to 10012, inclusive. 

* Harlan’s Arvicola pulustris is= A. riparius, Ord. 
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Norr.—As preliminary to consideration of the genus Ochelodon, a notice of the South American 
Reithrodon is introduced, to facilitate comparison between the two. 

GENUS REITHRODON, Waterhouse. 

Reithrodon, WATERHOUSE, Proc. Zool. Soc. 1837, 29; Zool. Voy. Beagle, pt. ii, 1839 (nee LeConte, Baird). 

D1aGnosis.— Upper incisors suleate. Rostral portion of the skull large in proportion to the era- 

nial, producing a high convex forehead; zygomatic width of skull about two-thirds its length ; inter- 
orbital portion narrow ; posterior nares contracted from close approximation of the pterygoids; palate 

with lateral paired fossx, and ending nearly opposite or beyond the last molar; incisive foramina very 

long, extending to or beyond the first molar ; coronoid process small and exflected ; condyloid narrow and 

very oblique; descending process large, subquadrate, the emargination between this and the condyle 
deep. Size large; form stout and compact ; head broad and arched; eyes large and prominent. Ears 

moderate, pilous. Soles hairy bebind; lateral toes subequal and extremely short. Tail short, about one- 

half the head and body, moderately hairy. 

Notwithstanding this genus has certain peculiarities of external form that combine to produce an 
aspect unusual among Marines, it is certainly a true member of the subfamily, as Waterhouse originally 

pointed out, and agrees with Murinw in every essential feature. It may be recognized at once by the 

longitudinal grooving of the upper incisors, a feature not shared by any other South American mice as 

far as is known, and only again met with among American Murine in the North American genus Ochelo- 

don. But we are satisfied, from our study of Waterhouse’s perspicacious accounts, that in this case the 

grooving of the incisors is a character merely incidental to two genera otherwise widely separated ; for in 
several points of cranial structure, and many external features, Ochetodon is very unlike [eithrodon. The 

former includes little animals whose general appearance may be summed up as that of Mus musculus, 

while the latter comprises large species with a strikingly rabbit-like appearance (see also under 

Ochetodon). 

Indeed, we are not satisfied that the three species originally referred to Reithrodon do not themselves 
share sulcation of the superior incisors as a character only incidental to two different types of at least 

subgeneric value. They certainly differ notably in several cranial peculiarities as well as external fea- 

tures. There is a remarkable difference in the shape of the plate inclosing the anteorbital foramen, in 
the details of the palatal structure, and in the form of the under jaw; while there are external charac- 

ters in the proportions of the tail, feet, and ears. In the respects of palatal structure and the form of 

the anterior zygomatic root, there is a curious analogy to the same points as distinguishing Sigmodon and 

Oryzomys from each other. We may tabulate the distinctive characters of Ieithrodon, and of Euneonys, 

as we have termed the new subgenus, as follows :— 

Reithrodon, WATERHOUSE.—Anterior root of zygoma deeply emarginated in front. Palate ending 

much behind the molar series, and showing a median ridge intervening between lateral paired deep 

excavations. Pterygoid fossw deeply excavated, and the bones very closely approximated. Incis- 

ive foramina reaching beyond first molars. Condyloid process of lower jaw concave internally ; 

descending process rounded off inferiorly ; coronoid process yery obliqne.—TyPe, R. curnieuloides. 

Euncomys, Nos., Proc, Acad. Phila. 1874, 185.—Anterior root of zygoma about straight in front. 

Palate ending nearly opposite the last molars, slightly ridged or excavated. Pterygoid fosse shal- 

low and these bones less approximated. Incisive foramina reaching only to first molars. Condyloid 

process of lower jaw flat internally; descending process angular; coronoid process nearly yertical.— 

Type, L?. chinchilloides. 

There are other differences in the relative proportions of the skull; and doubtless additional diag- 

nostic features could be adduced, but these will suffice. 

Aside from the grooving of the upper incisors, the dentition of this genus is of the ordinary sigmo- 
dont pattern, calling for little further comment. The incisors, as usual in the subfamily, are deeper antero- 

posteriorly than they are wide across. The molars decrease regularly in size and complexity from before 

backward; the front upper one has two external and two internal folds of enamel, the resulting three 

saliencies on each side being about opposite each other, while the two reéntrances from each side, which 
meet on the face of the tooth, are alternate. The other two upper teeth have but one internal and two 
external folds; the posterior one of the latter, in each tooth, being much deeper and more tortuous than 

any of the others. The front under molar shows on the outer side three perfect reéntrant loops, and on 

the inner side two such, but may have one additional slight loop on each side, from indentations of the 

anterior end of the tooth. The mid-lower molar has two folds oh the outside and one on the inner side, 

sometimes, howeyer, with trace of another. The back lower molar has but one fold on either side; these 
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alternate, and in some stages of wear show a perfect letter S, at one*time supposed to be character- 
istic of the genus Sigmodon, but now known to be a pattern of common, if, indeed, it be not of universal, 
occurrence among American Murine. 

The genus appears to be confined to the southern part of South America, from which three species 
have been described. Two of these, R. cuxiculoides and 2. chinchilloides, are sharply distinguished by the 
characters already pointed out, and others; but the differences between 2. cuniculoides aud 2. lypicus are 

not so clear. It seems to-us probable that the latter will prove to be, if not identical with, at most only 

a geographical race of cuniculoides—the ascribed characters appear, according to our experience with this 

family, to be within an ordinary range of variation in the same species.. But without specimens we can- 

not, of course, presume to say that such is the case; and we redescribe the three species, as we have the 
genus itself, from Waterhouse’s original notices. 

REITHRODON CUNICULOIDES, Waterhouse. 

Teithrodon cuniculoides, WATERHOUSE, Proce, Zool. Soc. 1837, 30; Zool. Voy. Beagle, pt. ii, 69, pl. xxvi 

(animal), pl. xxxiii, figs. 2b, 2c, 2d, 2e (teeth), pl. xxxiv, figs. 2a, 2b, 2c (skull). 

DiaGNosis.—Yellowish-gray mixed with black; throat and belly pale yellow; rump and feet 

white; ears of medium size, yellowish, with a yellowish-white patch behind them; tail about half as 

long as the head and body, bicolor, dusky above, white below. Length, 64; tail, 34; hind feet, 14; ear, #. 

Hawirat.—Patagonia (Port Desire, Saint Julian, Santa Cruz; Darwin). 

The fur is described as long and soft; the general color of the upper parts is “ grayish-brown with 

a considerable admixture of yellow”; the sides are yellowish-gray, paler below, fading into yellowish- 

white underneath, and there is a patch of the same behind the ears, which are also yellowish; mous- 

taches very long and numerous, black and gray; soles partly hairy; hairs of the tail sufficient to hide 

the annuli, dusky above, white below; incisors yellow. The dimensions of a skull are given as follows :— 

Length, 14; width, &. The teeth are very satisfactorily figured, enlarged in the plate above cited, while 

a glance at plate 26 is sufficient to show the curious general appearance of the species which suggested 

its specific name.* 

REITHRODON TYPICUS, Waterhouse. 

Reithrodon typicus, WATERHOUSE, Proc. Zool. Soc. 1837, 30; Zool. Voy. Beagle, pt. ii, 1839, 71, pl. xxxiii, 

fig. da (teeth). 

As described, this supposed species differs from the last in being smaller, with shorter feet and 

longer ears, and of darker color. The dimensions assigned are, length, 6 inches; hind foot, 1 inch 24 

lines; ear, 84 lines. From La Plata (Maldonado, Darwin). 

As already intimated, we admit the species on probation, suspecting it will not prove distinct 

from cuniculoides. It does not appear why it was named ‘“ typicus”, since the genus appears to have been 

drawn up from the better-known cuniculoides, which must stand as the type of Reithrodon. Rk. chinchil- 

loides was not described until two years afterward. 

REITHRODON (EUNEOMYS) CHINCHILLOIDES, Waterhouse. 

Reithrodon chinchilloides, WATERHOUSE, Zool. Voy. Beagle, 1839, pt. ii, 72, pl. xxvii (animal); pl. xxxivy, 

figs. 20a, 20b, 20c, 20d, 20e, 20f (skull and teeth). 

Reithrodon (Euneomys) chinchilloides, Cours, Proc. Acad. Nat. Scit Phila. 1844, 185. 

DIAGNOsIS.—Cinereous, washed with yellowish-dusky, under parts yellowish-white; tail dusky 
above, white below, half as long as the head and body; ears and tarsi rather short. Length, 5 inehes; 

tail, 24; tarsus, 1; ear, hardly 4. Skull, 14 long, 84 lines wide. 

HapitatT.—Straits of Magellan. 
We have already detailed the notable structural characters by which this species differs from 

cuniculoides or typicus; and the plate above cited shows an animal of different external appearance. It 

is smaller, with apparently disproportionately smaller members, the color different, and the fur particu- 

larly long and soft—a circumstance suggesting its specific name, although it has, like cuniculoides, the 

curious rabbit-like aspect characteristic of the genus. 
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Genus OCHETODON, Coues. 
x Mus sp., AuD. & BACH. 

>< Hesperomys sp., WAGNER. 
— Reithrodon, LECONTE, Proc. Acad. Nat. Sci. Phila. 1853, 413.—Barrp, M. N. A. 1857, 447. Notof Waterh. 

= Ochetodon, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 184. 

Cuars—With the general appearance of Mus proper, but the essential 

characters of Hesperomys, except that the superior incisors are deeply grooved 

lengthwise. Tail about as long as the head and body. 

The occurrence in North America of sigmodont mice with sulcate inci- 

sors was first made known in 1841 by Audubon and Bachman, who described 

Mus humilis. Their animal was almost immediately referred to Hesperomys 

by Wagner. These authors overlooked, or, at any rate, did not take into 

special consideration, the remarkable condition of the upper incisors, and it 

was not until twelve years subsequently, in 1853, that Major LeConte took 

up this point and referred a species to the South American genus Retthrodon 

of Waterhouse. In this course, he was followed, in 1857, by Professor Baird, 

who united two of Audubon and Bachman’s species (humilis and lecontez) in 

one, gave Mus carolinensis, Aud. & Bach., as a doubtful species of the genus, 

and described three new ones, R. montanus, R. megalotis, and R. longicauda. 

Although adopting Retthrodon after Waterhouse, Professor Baird com- 

ments at length upon the obvious differences between the North American 

mice with grooved incisors, and the several species of Retthrodon from South 

America, expressing his surprise at the re-appearance of the genus in the 

United States. Without an opportunity of direct comparison, however, he 

refrained from separating the North American Ochetodon from Reithrodon, 

although he indicated some of the prominent distinctions. 

We regret that, like Professor Baird, we are unable to make the direct 

comparisons of @ezthrodon and Ochetodon that are needed, having neither skins 

nor skulls of the former for” examination. Judging from the figures and 

descriptions that have been published of Rezthrodon, we are satisfied that the 

genus we have founded will prove valid; and, indeed, we should not be sur- 

prised if the grooved incisors proved to be the chief character that Ochetodon 

and Reithrodon share in common. As is well known, the South American Sig- 

modonts are almost without exception widely different from the North Ameri- 

can ; Calomys being the only one of them that closely approaches ours. 

The following differential diagnosis may doubtless be largely supple- 

mented with additional characters :— 
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Sigmodont Murine with grooved upper incisors : 

Reithrodon—Form stout, leporine. Size very large. Tail half as long 

as the trunk. 

Ochetodon—Form slender, murine. Size very small. Tail averaging 

as long as the trunk. 

With typical examples before us of all but one of the described species 

of Ochetodon, we are able to notice the genus with entire precision. 

Ochetodon comprises the smallest Murines of North America; the small- 

est mammals of this continent, excepting some of the Sorictde. In general 

appearance, they are hardly distinguishable on sight from ungrown house- 

mice, they conform to the latter so closely in size, proportions, and color. 

The teeth, however, at once distinguish them from Mus; the molars being 

sigmodont, as in all Murine indigenous to the New World, and almost exactly 

as in North American Hesperomys, while the sulcate incisors are sui generis. 

The remarkable suleation of the upper incisors is unique among North 

American Murine, though recurring in the arvicoline genus Synaptomys. (It 

is much as in Zapus, which latter, however, is the type of a family apart 

from Muride.) The grooves are deep and conspicuous, and nearly as broad 

as the prominent face of the tooth on either side; they are median in situa- 

tion, run the whole length of the tooth, and terminate in a notch, so that the 

conjoined ends of the pair of incisors present four points instead of a straight 

bifid edge. The anterior face of each incisor is a prominent rounded ridge 

on either side of the groove; but the face, as a whole, is so much beveled off 

externally that, when the tooth is viewed in lateral profile, one of these ridges 

is entirely in front of the other, and the tooth appears double by the amount 

of separation that the groove affords. As usual in Murine, each incisor is 

deeper antero-posteriorly than it is wide transversely ; but the incisors differ 

noticeably from those of Hesperomys, &c., in their great curvature, which is 

sufficient to cause their apices to fall behind a perpendicular let down from the 

tip of the nasal bones. 

The under incisors are simple, and, with the entire molar series, much as 

in Hesperomys. But there seems to be a difference in the rooting of the mo- 

lars. In all the Hesperomys examined, the anterior upper molar, at least, 

invariably showed us three roots, making as many distinct perforations of the 

alveolus: two exteriorly, in a line with each other; and one interior, midway 
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between the two outer ones. In Ochetodon, the same molar has four roots: 

three large ones, just as in Hesperomys ; and an additional very small exterior 

one, midway between the other two exterior ones. The second molar (in No. 

2282 for example) has only three evident ones, but a similar, only very minute, 

fourth one also appears. The last upper molar makes but two perforations. 

Some difference in the molar crowns of Hesperomys and Ochetodon, correspond- 

ing to the different rooting in the two genera, may yet be established. This 

additional root of Ochetodon is an approach toward Aus proper; for, in an 

example of M. decumanus before us, we find that the alveolus of the upper 

anterior molar is perforated with szz distinct holes. 

There are several remarkable peculiarities in the skull besides the grooved 

upper incisors. Prominent among these is the singular shape of the descend- 

ing process of the under jaw. This is really a subquadrate plate, retaining 

the essential characters that here mark off Murine from Arvicolina, but, nev- 

ertheless, when viewed in lateral profile, more nearly resembles the charac- 

teristic hamular process of the Arvicoline. 'This appearance is due to the 

abrupt inward inflection nearly at right angles of the lower border of the 

process; nothing like this is seen in Hesperomys, &c. 'The coronoid is very 

small and acute, and curves very obliquely backward. The inside of the 

ramus of the jaw shows, as usual, a ridge denoting the passage of the under 

incisor up toward the condyle. The skull as a whole is broader and shorter 

than in Hesperomys; the lengthwise convexity on top is greater, and the cra- 

nium is quite as wide across the parietal portion as between the zygomata. 

The latter dip deeply down to the level of the palate, but do not stand out 

much, their middle portions being nearly parallel. There appears to be a 

peculiarity in the anteorbital foramen, which is settled far into the zygomatic 

part of the maxillary, and, of a consequence, appears almost circular above, 

suddenly contracting into a narrow slit below (somewhat as in Oryzomys 3 in 

Hesperomys proper, the broad upper part of the foramen is rather pyriform, 

and narrows gradually below). The incisive foramina are large and very long, 

reaching from a point opposite the anterior molars almost to the incisors. The 

palate ends behind abruptly as a transverse shelf, opposite the back border of 

the last molars; but this shelf-edge is very narrow from side to side, owing 

to the close approximation of the nearly parallel pterygoid ridges; end, on 

either hand, the palatal level almost directly continues into the shallow 

depressions, of unusual width, that lie between it and the bulla ouditoriz. 
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(In all this, however, there is nothing essentially different from Hesperomys.) 

The latter are very large and thin, and widely separated by a broad wedge- 

shaped basioccipital, their axes rapidly approximating from behind forward. 

In external form, there is little or no difference from Hesperomys to note. 

The hairiness of the tail and ears is much as in that genus, and more than in 

Mus. The tail averages about as long as the head and body—a little less in 

O. humilis, and a little more in O. longicauda and O. mexicanus. The fore feet 

are about half as long as the hind ones; both are rather scant-haired above, 

though the hairs reach to the end of the claws. The palms show the ordinary 

five tubercles. The soles are scantily hairy for about one-third their length, 

being for the rest granular-reticulate, with six very distinct tubercles: the 

first internal, midway between heel and base of inner toe; the second just in 

advance of this, but external; the third in advance of the second, but internal 

and at base of the inner toe; a fourth and fifth lie at bases of, respectively, 

the fifth and second toes; the sixth rests upon the conjoined bases of the third 

and fourth toes. 

We append the measurements of several skulls of Ochetodon, without 

distinction of species, since no specific characters rest upon peculiarities of 

the cranium. 
TABLE XXXIJI.— Measurements of five skulls of OCHETODON. 
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191 ) Saint Louis, Mo........| 0.76 | 0.40 | 0.12 | 0.29 | 0.14 | 0.47 | 0.37 | 0.46 | humilis. 
4Agg 48 ISONOLA\<25~5-%s/552--55- 0.82 | 0.43 | 0.13 | 0.30 | 0.15 | 0.50 | 0.40 | 0.49 | “megalotis.” 

2898 | Rocky Mountains ..--.. 0.78 | 0.40 | 0.11 | 0.28 | 0.13 | 0.48 | 0.38 | 0.45 | “montanus.” 

"334 =| Petaluma, Cal ......-... 0.69 | 0.38 | 0.11 | 0.26 | 0.12 | 0.42 | 0.31 | 0.40 | longicauda. 

sete |a----- Goss sssressecieses 0.70 | 0.40 | 0.12 | 0.27 | 0.13 | 0.47 | 0.35 | 0.46 |..---. do. 

* No. 2232 is, perhaps, not quite full-grown. 

OCHETODON HUMILIS, (Aud. & Bach.) Coues. 

Little Harvest Mouse. 

Mus humilis, Aub. & Bacn., Proc. Acad. Nat. Sci. Phila. i, 1841, 97; Journ. Acad. Nat. Sci. Phila. 1842, 

- viii, pt. ii, 300; Q. N. A. ii, 1851, 103, pl. Ixv (South Atlantic States). 

TTesperomys humilis, WAGNER, Wieg. Arch. 1843, pt. ii, 51 (after Aud. & Bach.). 

Reithrodon humilis, Barrp, M. N. A. 1857, 448 (South Carolina, Georgia, and ? Missouri). 

Ochetodor humilis, COUES, Proc. Acad. Nat. Sci. Phila. 1874, 185. 

Mus lecontii, Aup. & Bacn., Journ. Acad. Nat. Sci. Phila. viii, 1842, 207; Q. N. A. ili, 1654, 324 (tab. nulla), 

(South Carolina). 
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Hesperomys lecontii, WAGNER, Wieg. Arch. 1843, pt. ii, 51 (after Aud. & Bach.). 

Reithrodon lecontii, LECONTE, Proc. Acad. Nat. Sci. Phila. vi, 1853, 413. 

? Mus carolinensis, AUD. & Bacu., Journ. Acad. Nat. Sei. Phila. viii, pt. ii, 1842, 306; Q. N. A. iii, 1854, 332. 

(South Carolina, in inundated lands, rare. “Tail longer than the body, ears long and hairy, 

color light plumbeous; * * under surface scarcely a shade lighter. Length of head an? 

body 2.33, of tail 2.75, ear 0.33, tarsus 0.54.”) 

? Hesperomys carolinensis, WAGNER, Wieg. Arch. 1843, pt. ii, 51 (a‘ter Aud. & Bach.). 

? Pcithrodon carolinensis, BarrD, M.N. A. 1857, 452 (after Aud. & Bach.). 

Reithrodon megalotis, Barrp, M. N. A. 1857, 451; Rep. U. S. and Mex. Bound. Surv. ii, pt. ii, 1859, Mam- 

mals, 43, pl. vii, fig. 4a-c, and pl. xxiv, fig. da-g. (Sonorae Largest of North American 

species. Head and body, 24-3; tail, 24; sole, 4-3; ear, 0.43 high. Colors as in R. humile.) 

Dracnosis.—O. mure musculo minor seu staturd subequans, caudd trun- 

cum subequante hirsuta, sub-bicolore, auriculis prominulis, hirsutis, plantis 

semi-nudis, vellere molli, supra murino, infra griseo-albido, lateribus fulves- 

centibus. : 

Hasrrat.—South Atlantic States. Gulf States into Sonora. Up the 

Mississippi Valley to Saint Louis. Iowa. Kansas. Nebraska. 

Numerous excellent examples, from the South Atlantic States, of this 

diminutive Rodent, which, with the general appearance of a small house- 

mouse, is instantly distinguished by its generic characters, present very little 

variation either in size, shape, or color. None show the peculiar proportions 

attributed by Audubon and Bachman to their Mus carolinensis. The tail is 

always a little shorter than the trunk. The hind feet range from 0.50 to 0.60 

in length; the ears project beyond the fur, and have a somewhat character- 

istic shape, difficult to describe, represented with indifferent success in Audu- 

bon’s plate above cited. They are rather obovate in shape, and narrow for 

their length; the antitragus is valvular; the interior below is nearly naked 

and flesh-colored; this part is overlaid by the long hairs of the cheeks; the 

rest of the ear is rather coarsely hirsute than closely pilous. ‘The fur is soft 

and silky; above, the color is exactly as in the house-mouse and nearly uniform, 

being merely a little darker along the middle of the back; but all along the 

sides the brown is enlivened with a decided wash of fulvous or pinkish-gray, 

never seen in M. musculus. Generally, this tinge is diffuse, but it sometimes 

forms quite a striking lateral stripe. The tail is distinctly bicolor, but not 

very sharply so. The under parts are whitish, obscured by the plumbeous of 

the roots of the hairs showing through, and generally also noticeably washed 

over with a dilution of the fulvous that tinges the sides. The lips, however, 

are pure white; and the whole oral and mental region, with the upper sur- 

face of the fect, are likewise white. The absolute size, and to some extent 

the range of variation, of this species appear from the table given below. 



MURID®—SIGMODONTES—OCHETODON HUMILIS. 125 

The Kansas specimens there enumerated are identical in every respect 

with typical Carola and Georgia ones, but with this exception: we find that 

directly we turn from South Atlantic to other skins we are met by a devia- 

tion from the type that threatens difficulty in determination of other western 

forms that have been described as distinct. Thus, the two Saint Louis skins, 

569-570, have the tail at least equaling the head and body. They are, how- 

ever, in too imperfect condition to admit of positive determination, and we 

assign them to humilis with a query, just as Baird did. The Nebraska skin, 

No. 3095, shows the same thing; but the tail has been skinned and stretched 

on a straw, so that probably in life it was really shorter than the head and 

body. It further differs in its paler colors; but this is like what is seen in 

the Hesperomys, Neotoma, and Arvico/a, from the same region, and need not 

worry us at all. The Iowa skin, No. 9339, is one of the largest we have ever 

seen, and unusually bright fulvous on the sides—not pale like the Nebraskan, 

nor dark like the Carolinian. It falls, however, within ordinary limits of 

variation, and does not excite a suspicion of distintness. 

The Mus lecontii of Audubon and Bachman is certainly the same as 

their M. humilis; but the determination of their AZ. carolinensis offers some 

difficulty, as the description above quoted ascribes characters that we do not 

recognize in our specimens from Carolina. We have never seen an Ochetodon 

from the South Atlantic States with a tail even equaling the head and body, 

much less as 2.33 to 2.75, nor a specimen from any locality in whick the under 

parts were not decidedly lighter than the upper. But as it is improbable that 

a second good species, differing as these authors say, occurs in South Carolina 

alongside O. humilis, we are forced to believe either that there is some mis- 

take in the measurements given* and colors ascribed, or else that O. humilis 

varies to the degree indicated in the description of Mus carolinensis. This 

latter supposition is very likely; we have already cited instances of color-varia- 

tion quite as great as those ascribed to carolinensis, and have seen, in Saint 

Louis and other specimens, tails at least equaling, if they do not exceed, the 

head and body. After all, the variation in this latter respect is quite within 

the limits we elsewhere establish for species of Hesperomys, Sigmodon, and 

other genera. The case is noteworthy in connection with the long-tailed 

species O. longicauda, that we next describe. 

There can be but little doubt, and there is none at all in our mind, that 

* More glaring inaccuracies than this occur in the work in question, 
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the Reithrodon megalotis is the same as O. humilis. The colors are confess- 

edly the same. The height of the ear (0.43) that is dwelt upon is no greater 

than occurs in typical humilis (see table). The size (3.00) of one of the two 

type-specimens is greater than we have ever determined for humilis by four- 

tenths of an inch, but the other type (2.42 long) is well within the ordinary 

range of humilis. It is interesting to observe that these two animals (Nos. 

1039, 1040, from Sonora, Dr. Kennerly) do not approximate toward either 

O. longicauda nor to the still larger and longer-tailed O. mezxicanus. 

TABLE XXXIII.—Measurements of twenty-six specimens of OCHETODON HUMILIS. 
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8526 | Neosho Falls, Kans..-...-- | eee Aeros tee 2.55 | 2.30 |....-- OG) eecees Fresh, except 

feet. 

8527 | ..--.- Oe ae eee ac Saa cese| 2.33 |/2.20 |... --- 0,63 |..---- aosedos 

8528 |..-..- Ge Seton scnadoccsase eae 2.37-| 2.25 |.-.-- 0. 64 |...--- seein 

Bo29i |e aa= (seme asece wil a= . . E 2.30 | 1.70 | 0.28 | 0.63 | 0.40 | Alcoholic. 

8530 |..--.. GO ascgtosscncRe =, bese . a b 2.00 | 2.00 | 0.25 | 0.60 | 0.88 |..-.do. 

8133 | Burlington, Kans 25005 |\:15'90) |fes- ee 0. 64 |.....- Dry. 

9339 | Buchanan County, Iowa...) G. & C. Blackburn-}....-.|..-.--|.----- 2.60 | 2.10 |..... 0.65 |...... ----do. 

3095 | Pole Creek, Nebr.-...-..-- aS AWE exes ee -scal eoatd||oaee5ss 2F50))|/2550) }on- == 0. 64 --- do, 

2569 | Saint Louis, Mo ........-- G. Engelmann .-..|.....-].---- 0.75 | 2.00 | 2.00 |...... 0. 64 |. Alcoholic. 

WOO) | eeeerere dO meee rasan semetl| roti Geeta cae sees tosetal boson eeeee than Part} |ssen- 0.61 |. = 2d; 

7302 | Calcasieu Pass, La .....-- G. Wiirdemann ...| 0.38 | 0.70 | 0.80 | 2.20 | 2.20 | 0.30 | 0.66 | 0.37 |....do. 

4957 | Camp Floyd, Utah ...-...-.. C.S. McCarthy... -.| 0.33 | 0.62 | 0.82 | 2.00 | 1.£0 | 0.25 | 0.60 | 0.40 |.-..do. 

PERE | Geas- GU Seo teoassrocecane Sotiltir Aas sesase- 0.34 | 0.63 | 0.83 | 2.00 | 1.80 | 0.24 | 0.6L | 0.39 |....do. 

* This is the identical length of body ascribed to the smaller of the two specimens of ‘‘ megalotis”’. 

t This is the identical length of ear ascribed to the larger of the two specimens of ‘‘ megalotis’’. 

OCHETODON LONGICAUDA, (Baird) Coues. 

Reithrodon longicauda, Barrp, M. N. A. 1857, 451 (California) —?TomrEs, Proc. Zool. Soc. 1861, 284 
(Guatemala). 

Ochetodon longicauda, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 186. 

Dracnosts.—O. humili similis, sed caudd longiore, truncum superante, et 

pedibus paululum volidioribus ; coloribus magis flavicantibus, Long, tot. 2-2%, 
€ 

caud@ 24-3, pedis 3. 
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Haprrat.—California (Samuels, Stimpson, Xantus). ? Guatemala ( Tomes). 

“Size small. Tail considerably longer than the head and body (which 

measure from 2.10 to 2.30 inches), usually from 8 to 8 tenths of an inch 

longer. Hind foot .65 to .70 of an inch. Above, dark brown: beneath, 

white, tinged with reddish yellow. A broad wash of bright fulvous on the 

sides and cheeks.”—( Baird, 1. c.) 

This animal, accurately indicated by Baird as above, is certainly dis- 

tinguishable from O. humidis, though the full question of its specifie difference 

from humilis is perplexing. While we have never seen an Atlantic Ochetodon 

with the tail-even as long as the body, and while even in the Middle Region 

the tail never exceeds the trunk, there is no example of dongicauda in which 

this member is not notably longer. The trunk ranges, as shéwn by the fol- 

lowing table (mostly copied from Baird’s published ona), from 1.83 to 2.40, 

settling near 2.25 as an average, while the tail ranges from 2.25 to 3.15, only 

once, however, touching this last figure, and usually falling under 3.00. The 

feet, likewise, are somewhat larger, ranging from 0.60 to 0.70, with an aver- 

age of 0.66, only once reaching 0.70, and. perfectly connected with those 

of humilis by intermediate measurements ; though in humilis the feet rarely 

reach 0.66, and will not average over 0.60. The colors of dongicauda are 

likewise noticeably different; only a restricted dorsal area is as dark as in 

ordinary humelis, while the whole sides of the head and body are broadly and 

brightly fulvous, and the under parts are washed with the same. This lively 

shade is not even approximately attained in any* specimen we have seen 

except 9339 from Iowa. 

We have, therefore, little hesitation in indorsing the name, though certain 

facts arouse our suspicion and prevent us from making out a perfectly satis- 

factory case. Thus, Audubon and Bachman have described a Carolina animal 

nearly identical with /ongicauda in proportions. Then, again, in our speci- 

mens from intermediate localities, as Missouri, Iowa, and Nebraska, the tail 

lengthens to an equality with the body, and the feet average over 0.60. The 

question is resumed and more fully stated under head of the next species, 

mexicanus. We cite the above Guatemalan reference with a query, suspect- 

ing that this particular form does not occur in that locality; but, of course, 

we have no assurance that such is not the case. 
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Tapte XXXIV.— Measurements of twenty specimens of OCHETODON LONGICAUDA. 

Trom tip of nose to = Length of— 

ms) 3 , 
ce - | Nature of 

C Locality. Collector. 5 ES| 4 3 poaehncmn. 

3 =! Oita tees = 
2 a " 1 By ees 2 3 
E Be | ee |e eae | atl esl 
A A i) ° 4 |a i iss} 

7750 | San Francisco, Cal .......-.--. W. Stimpson.......---- 0.40 | 0.72 | 0.88 )..... 2.70 | 0.26 | 0.63 | Alcoholic. 

7751 | Fort Tejon, Cal ..| J. Xantus...-.. 0.37 | 0.65 | 0.85 | 2.30 | 2.40 | 0.25 | 0.62 |.-..do. 

9897 | Monterey, Cal........-.---.-- C.S. Canfield... 0.39 | 0.76 | 0.90 | 2.20 | 3.00 | 0.29 | 0.68 |....do. 

eee een enineaniccie see = <= ecnssce --- . . 79 I . . 6 k . saeeO; 

--- soesit hy 

Ma see des cs Go ame =| eis POE LOLS <omtninte ale atmo Peso) Barc | Sih 2. 5 5 .62 | Fresh, 

Semi bee 

.---do. 

Alcoholic, 

.---do. 

-.do. 

.-.do. 

--do. 

---do. 

---do. 

~--do. 

---do. 

---do, 

--do. 

--do. 

OCHETODON MEXICANUS, (De 8.) Coues. 

Reithrodon mexicanus, Dy Saussure, Rev. & Mag. Zool. 1860, p. — (p. 27 of the separate reprint).—TomrEs, 

Proce. Zool. Soc. 1861, 284 (Guatemala). 

Ochetodon mexicanus, COUES, Proc. Acad. Nat. Sci. Phila. 1874, 186. 

Draenosis.—O. maximus, caudéd trunco longiore, pedibus validissimis , 

murino-brunneus, subtus ex brunneo albidus, lateribus subflavicantibus. Long 

tot. 24-3, caudea 3-33, pedis 0.70-0.80. 

Hasirat.—Mexico (De Saussure, Sumichrast). Guatemala (Tomes). 

Louisiana (Saint Charles College). 

Larger than either of the foregoing ; upward of 3 inches long, with the 

tail averaging 34, thus much exceeding the head and body, as in O. dongi- 

cauda, but feet much larger than in that species, 0.70 to 0.80 (whereas the 

feet of dongicauda are barely larger than those of humilis, very seldom touch- 

ing 0.70). Upper parts a rather warm mouse-brown (rufous or dull ferrugine- 

ous, not mouse-gray), which on the sides usually grows brighter, aud is 

sometimes almost orange-brown; this, again, fading on the under parts into 

a muddy-whitish (not white at all). Tail extremely scant-haired, nearly as 

naked as in Mus musculus, in dried specimens appearing nearly unicolor ; 

in alcoholic ones, dull pale brown above and whitish underneath. Hands and 

feet whitish above (like the fail underneath). 
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We have no doubt that Professor Sumichrast’s specimens represent ty pi- 

cally the Reithrodon mexicanus of De Saussure. ‘Though they present some 

discrepancies in dimensions, De Saussure’s measurements, he says, are prob- 

ably a little under the mark, while Sumichrast’s specimens seem a little 

stretched ; this is enough to bring about perfect concordance. 

Our Louisiana specimens are highly interesting, as showing for the first 

time the occurrence of the true Mexican form in the United States. They 

are unquestionably identical with Sumichrast’s examples from Tehuacan, and 

agree even better than these with De Saussure’s figures. The discovery of 

this style of Ochetodon in the United States is especially important in its bear- 

ing upon the identification of Mus carolinensis, Aud. & Bach. Nos. 7748-7749 

agree with the account of carolinensis in length of tail, and in the dullness of 

color of the under parts; and it may be, after all, that this long-tailed meai- 

canus ranges coastwise up to the Carolinas. Still, there are discrepancies 

that cannot be overlooked between Audubon’s description and the present 

animal, especially as to the size of the feet; and we are not at present war- 

ranted in calling the form Ochetodon carolinensis. The latter name must be 

assigned, with a query, as a synonym of humilis, at least until we find the 

long-tailed large-footed form in Carolina. 

That there is a regular gradation in length of tail and size of foot 

between humilis on the one hand and mezicana on the other is undeniable ; 

and if we could have proven in the genus Ochetodon the same amount of varia- 

tion with locality that has always been admitted in the case of Zapus hud- 

sonius, and that obtains with Hesperomys leucopus and Arvicola ripurius, we 

should be forced to merge the three supposed species into one, with two 

geographical variations. Failing in this, however, at present, we can, at any 

rate, conveniently mark off three kinds of Ochetodon. The following analysis 

(in which coloration, which though an aid in identification, may not be always 

reliable, is omitted) will, it is believed, enable us to readily distinguish ninety 

per cent. or more of our specimens :— 

A. Tail shorter than head and body (at most barely equaling head 

and body). 

a. Hind feet under 0.70 long (usually 0.55-0.65) - - - - - - - HUMILIS. 

B. Tail longer than head and body. 

b. Hind feet under 0.70 (exceptionally just reaching 0.70)- LONGICAUDA. 

c. Hind feet over 0.70 (rarely, if ever, falling to 0.70)--.. MEXICANUS. 

9M 
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TABLE XXX V.—Measurements of eleven specimens of OCHETODON MEXICANUS, 

Nose to— 

5 = 3 3 
8 Locality. Collector. e s | 8s Remarks. 

8 eel ee St ee BE} Il 
3 ES S B) re} a 5 #| is! 
4 BR | °o a a & iss} R 

7748 | Grand Coteau, La ...,-....| Saint Charles College.| 0.35 | 0.68 | 0.89 | 2,40 | 3.20 | 0.32 | 0.77 | 0.50 | Alcoholic. 

0,42 | 0.78 | 0.96 | 2.75 | 3.75 | 0.38 | 0.82 | 0.45 |.__.do. 

0.45 | 0.80 | 1.00 | 3.00 | 3.75 | 0.35 | 0.80 | 0.50 | Dry. 

0.42 | 0.76 | 0.95 | 2.75 | 3.60 | 0.33 | 0.81 | 0.45 |....do. 

0. 43 | 0.80 | 0.95 | 2.75 | 3.10 | 0.30 | 0.72 | 0.47 |....do. 

0.42 | 0.65 | 0.95 | 2.60 | 3.60 | 0.32-) v.75 | 0.57 | Alcoholic. 

0.40 | 0.78 | 0.94 | 2.30 | 3.35 | 0.33 | 0.74 | 0.46 |....do. 

0. 42 | 0.76 | 0.90 | 2.30 | 3.25 | 0.32 | 0.77 | 0.47 |....do. 

0,40 | 0.73 | 0.98 | 2.75 | 3.60 | 0.33 | 0.78 | 0.50 |..-.do. 

0.44 | 0.80 | 1.00 | 2.50 | 3.40 | 0.33 | 0.77 | 0.52 |...-do. 

0.43 | 0.72 | 0.92 | 2.50 | 3.35 | 0.32 | 0.75 | 0.53 |..-.do. 

* No. 4862 is a perfect albino, pure white overywhere, and doubtless had pink eyes. 

?OCHETODON MONTANUS. (ap. proband.) 

Reithrodon montanus, BatRD, Proc. Acad. Nat. Sci. Phila. vii, 1855, 335; M. N. A. 1857, 449, pl. liv, fig. 
No. 1306 (teeth), (Rocky Mountains, latitude 39°). 

Cuars.—Very small: head, ¢ of an inch; head and body, 2%; tail, 2; 

hind foot, 4; ear, 4. ‘Above brown and pale yellowish gray, much lighter 

than mouse color. Outside of ears and flanks, pale yellowish brown, without 

any rufous. Beneath, dull whitish.”—(Baird, 7. c.) 

The type and only known specimen of this species (No. 70s, Mus. Smiths.), 

now before us, is one of the very smallest North American Rodents we ever 

saw, although, as Professor Baird says, it appears to be perfectly adult, from 

the worn teeth and other signs. It is somewhat less than ordinary adult 

humilis ; it has, however, the same relative proportions of parts as in that 

species. In color, it is noticeably different from any other Ochetodon, being 

of the very palest kind of mouse-color above, the sides and under parts yel- 

lowish-gray, with barely a trace of the fulvous always noticeable in the other 

species. This coloration is exactly what we should expect after immersion 

in alcohol for some time, which we suspect to be the case, though we have no 

authority for stating that the specimen has been skinned out of spirits. The 

single specimen is too imperfect to permit of final characterization, or to 

enable us to come to any positive conclusion; but if the size and coloration it 

presents are really permanent, we should judge it entitled to recognition as a 

valid species. At present, however, we regard it with suspicion, and are 

unwilling to indorse its validity. 
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Suspramity ARVICOLIN A. 

The characters of the group having been given on page 2 in a manner 

which suffices for present purposes, and some analysis of the genera being 

represented in the table on pages 4-6, we may immediately proceed to con- 

sider the various genera and species successively in detail. 

Genus EVOTOMYS, Coues. 

< Arvicola sp., AUCTORUM. 

< Myodes, Setys-LonGcuampes, Etudes de Microm. 1839, 87. 
= Hypudeus, KEYSERLING & Buiastus, Wirbelth. 1842 (type, Arvicola glareola), (not of Iliger, which in- 

cludes Mus lemmus, amphibius, and arvalis). 

= Hypudeus, Barry, M. N. A. 1857, 513, 515, 518 (type, Arvicola gapperi). 

== Evotomys, COUES, Proc. Acad. Nat. Sci. Phila. 1874, 186 (type, Mus rutilus, PALt.). 

’ appears to have been loosely, if not indiscrim- The name ‘ Hypudzeus’ 

inately, used by authors; and, before proceeding to its definition, we wish to 

explain the above synonymy, in vindicating the necessity for a new generic 

name. 

According to Agassiz, the name Arvicola, proposed by Lacépéde in 1803, 

applied to Mus amphibius and Mus arvalis, and therefore, of course, is out 

of the question for the present genus. 

According to Baird, the name ‘“‘ Myodes”, as used by Selys-Longchamps 

(1839), is the same as Hypudeus, Iliger, and therefore conflicts with Myodes, 

Pallas, of same date, applied to the Lemmings. 

“‘Hypudeeus”, Illiger, 1811, included Mus lemmus, amphibius, and arvalis, 

and is therefore inapplicable to the present genus. 

But Keyserling and Blasius, in 1842, in separating the old genus Arvicola 

into two sections, retained the name Arvicola for the largest and most compre- 

hensive of these, and applied Illiger’s term Hypudeus to the restricted group, 

of which Mus rutilus, rubidus, glareola, gapperi, &c., are typical. Baird, in 

1857, used Hypudeus precisely in the same sense that Keyserling and Blasius 

had attached to it. 

It is simply the old question: Shall a synonym of one genus become the 

tenable name of another genus? Here, Hypudeus, Uliger, a synonym of 

Arvicola, Lacépede, if not also a synonym of Myodes, Pallas, has been held by 

Keyserling and Blasius and by Baird as the distinctive name of a different 

genus. It is immaterial that these latter authors gave the term an entirely 
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different significance from that which Illger attached to it. We hold that a 

name once shown to be a synonym of a previous name is, to all intents and 

purposes, dead, and cannot be revived for use in another connection. ‘This 

decision, which, we think, will be granted to be sound and just by most nat- 

uralists, has obliged us to propose a new name for the genus of which ruéius 

is the type; for we cannot find that it has ever received a distinctive appel- 

lation, and it is well worthy of full generic rank. 

Dracnosis.—Generally like Arvicola proper in dentition, but molars each 

2-rooted; middle lower molar like the last one, with three transverse trian- 

gles seriatim, instead of alternating lateral ones; lateral triangles of front 

lower molar rather opposite than alternate. Inward folds of enamel generally 

not perfectly fused along middle of tooth. Generally like Arvicola proper in 

external form, but ears distinctly overtopping the fur; closely pilous. Bony 

palate ending posteriorly with a straight transverse edge opposite the middle 

molar, the whole space between the last molars thus left open. Coronoid 

process of under jaw short, its apex far below the level of the condyle. 

Typr.—Mus rutilus, Pallas. 

This interesting genus is truly arvicoline, not only in general external 

form, but in the prismatic molars and the structure of their crowns; at the 

same time, it shows decided affinities with the Murines proper, and seems to form 

a connecting link between them and Arvicoline. In external form, the con- 

spicuous ears are the chief departure from typical Arvicola and an approach 

toward murine forms; for exserted ears are rare in Arvicoline, if not entirely 

confined to this genus and Synaptomys; while in Murine they are the rule 

without signal exception. The ears of Evotomys do not reach the develop- 

ment witnessed in Hesperomys proper, but are almost as large as in Onycho- 

mys, and quite as large as in Oryzomys. The resemblance, in external 

form, to Synaptomys, is so close that we cannot point out any reliable dis- 

tinctions; but Synaplomys is instantly distinguished by its peculiar cranial 

and dental features, as elsewhere detailed, these being, in fact, almost exactly 

as in the Lemmings (Wyodes). 

The most remarkable indication of murine affinity is seen in the rooted 

molars. The molars of Murine are rooted, perhaps without a single excep- 

tion; while the molars of Arvicoline are normally rootless, with probably the 

single exception of the present genus Evotomys. But there is this difference 

in the mode of rooting between Evotomys and true murine forms: In Evoto- 
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mys, the molars have only two parallel roots apiece, one directly behind the 
other, and both broad; and the rooting is simply the closing-up of the ends 

of the roots from failure of the pulps that in other Arvicoline are supplied 

indefinitely, causing the roots to persist open. On the other hand, in Murine, 

the roots of the molars are distinct diverging prongs, closed from the first ; 

there are at least three such prongs (two external and one internal) in Ameri- 

can Hesperomys or Sigmodont Murines, and even more in the Old World Mus, 

each perforating the alveolus separately. In Evotomys, there are but two 

such perforations of the alveolus, and these even are almost confluent. 

From Arvicola, the next most signal difference of Evotomys is seen in 

the construction of the bony palate. In Arvicola (e. g. amphibius or riparius), 

the palate behind has a little pit, or fossa, on each side opposite the last molars, 

and the whole space between them is depressed; and this depression is fissured, 

or excavated, by the advance from behind of the inter-pterygoid cavity, which 

either ends at the palate with a single curve, or with a double curve from the 

development of a little azygos process on the middle line of the posterior 

margin of the palate. “Thus,” to use Baird’s words, ‘there is a step from 

the plane of the bony palate to the bottom of the fossa, and another thence 

to the base of the skull or body of the sphenoid”; and the sides of the palate 

behind run out continuously into the pterygoids. Now, in Evotomys, all this 

depressed or fossate part of the palate is done away with; the palate ends 

by an abrupt transverse edge, as a straight shelf, opposite the middle molar 

(or rather opposite the space between the middle and last molar), leaving the 

excavation of the base of the skull apparent in the whole space between the 

last molars, and breaking all connection with the pterygoids. This construe- 

tion of palate, so unusual in Arvicoline, is, however, again found, with no 

appreciable difference, in the Lemmings; but, singularly enough, the genus 

Synaptomys, which repeats Evotomys in external form and AMyodes in denti- 

tion, has the palate constructed as in Arvicola. The curious interrelation of 

Myodes, Synaptomys, and Evotomys is sufficiently interesting without consid- 

ering the murine affinities of the latter; but, while we are on the subject of 

the palate, we may here allude to some of its conditions in murine forms. In 

Mus decumanus, the palate behind has no step downward or depressed fossate 

part, as Arvicola has, ending as a straight, sharp, transverse shelf, as in 

Evotomys; but then it reaches as a continuous plane far behind the last molar, 

and runs directly into the pterygoids on either hand, the median excavation 
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being narrow. This style of Mus is substantially repeated in Hesperomys, 

Reithrodon, and Sigmodon, though in these the palate does not run quite so 

far back, stopping at or just behind the posterior border of the last molars. 

In Neotoma, on the other hand, the reverse occurs; for here the palate of 

Evotomys is almost repeated, in that the excavation runs forward to oppo- 

site the interspace between the last and penultimate molars; but there is 

this difference, that in Meotoma the posterior outline of the palate is deeply 

concave, and its sides run back continuously with the pterygoids. 

The under jaw of Evotomys is unmistakably Arvicoline in its sharp, 

twisted, and upward-bent hamular process, reaching up to the level of the 

molar crowns. This form of the descending process is constant, so far as we 

are aware, and marks the subfamily Arvicoline trom the Murine ; for, in these 

last, the same process is a flattish, oblique, subquadrate plate, never attaining 

the level of the molars; and we have never seen an intermediate form. But 

the jaw of Evotomys has one character not shared by any other Arvicoline 

that we know of: the coronoid process does not attain the level of the con- 

dyle. This is owing, we believe, to its absolute shortness, as the length and 

obliquity of the condylar process itself appears about the same as in other 

Arvicolines. This state of the coronoid is only elsewhere found, among the 

genera we have studied in the preparation of this memoir, in Ochetodon and 

Hesperomys proper; for in the Onychomys and Oryzomys groups of this last, 

in Meotoma, Sigmodon, Mus, and all Arvicoline, the apex of the coronoid 

mounts as high as, or even surmounts, the condyle. 

The auditory bulla of Evotomys are remarkably large, exceeding in their 

size and inflation those of any other genus with which we are acquainted. 

Thus, they are absolutely almost as large as in Arvicola amphibius, an animal 

twice as big. The nasal bones run back about as far as the nasal branches 

of the premaxillaries, both stopping abruptly opposite the anterior roots of 

the zygoma, and thus considerably in advance of the orbits. It is much the 

same in Myodes and Synaptomys; in other Arvicoline, in Mus, Hespero- 

mys, &e., these bones may be of decidedly different lengths, and one or the 

other—generally the premaxillaries—extends to the orbital region of the skull. 

As in all Arvicoline, the upper incisors are broader than deep; and as in all 

these, except Myodes and Synaptomys, the under incisors run past the last 

molar up the condylar process of the jaw. 

The foregoing appear.to be the chief characters of Hvotomys, if they be 
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not all there are; and as a résumé of this attempt to indicate fully the rela- 

tive position of the genus among its congeners, we may say Evotomys is a 

true Arvicoline, yet it stands near the boundary between Arvicoline and 

Murine, and especially approaches Onychomys of the latter subfamily; and 

that, though thus a connecting link between the two subfamilies, nevertheless 

it stands in its own subfamily intermediate between Synaptomys, Myodes, and 

Arvicola, having the external form of the first, the palate of the second, and 

the dentition (excluding its swz generis dental peculiarities) of the third. This 

is by no means an isolated ¢ase where a certain form is “synthetic”, inso- 

much as it combines the peculiarities of several forms of its own group, and 

is thus central so far as its own group is concerned, and yet is “peripheral” 

so far as another group is concerned; 7. e., represents the inosculating point 

of its own with another group. It is through Evotomys, as a comprehensive 

type of Arvicoline, that Murine are related to all Arvicoline. We may sur- 

mise that Hvotomys remains nearest an original type of Glires, from which 

both the Murine and Arvicoline of the present day have descended; and 

that, while Synaptomys, Myodes, and Arvicola have been successively differ- 

entiated from Evotomys, still this stands nearest the forking where the murine 

series branched off from the arvicoline. 

A minute description of the teeth of Evotomys will be found under 

head of A. ‘‘ gapperi”. 

The species of this genus are few in number; but, in the absence of 

authentic skulls of some European and Asiatic animals that have been referred 

to it, we cannot undertake to say how many there be. The North American 

animals may be recognized at a glance among other Arvicoline by their prom- 

inent ears and tawny-red color, due to the mixture of orange in the ferruginous 

or chestnut that is a common tint with the other species. We have had the 

pleasure of introducing a species not hitherto known to inhabit North Amer- 

ica; and in our further account we hope to prove our present belief, namely, 

that Arvicola or Hypudaus rutilus of authors (= Mus rutilus, Pallas) is a 

species of circumpolar distribution, which, south of a certain isothermal, has 

become differentiated into varieties known in North America as “‘gapperi”, 

and in Europe as “‘rubidus” and “‘glareola”. 
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EVOTOMYS RUTILUS, (Pall.) Coues. 

Mus rutilus, PaLias, Nov. Sp. Qvad. Glirium, 1778, 246, pl. xiv, B. 

Evotomys rutilus, CouES, Proc. Acad. Nat. Sci. Phila, 1874, 187. 

Arvicola gapperi, Dat, Alaska and its Resources, 1870, 577. 

Hasirat.—Circumpolar regions of both hemispheres. 

Descript1on.—This animal is less than the average size of Arvicole 

proper, about equaling Pitymys pinetorum in dimensions, and in color it is so 

conspicuously different from any other of North America that the somewhat 

extended notice we shall give it is for the purpose mainly of settling its rela- 

tionships to its own varieties, not of distinguishing it from other species. 

With one exception, it has an external form indistinguishable from that 

of Arvicole generally. This exception is in the ears, which are always visible 

above the fur, even when, as in winter and in northernmost specimens, the 

pelage is longest and thickest. The ears are of ordinary shape, but differ 

from those of some species of neighboring sections in being very closely 

pilous, like a squirrel’s, for instance, instead of rather loosely hirsute. The 

hairiness forms a slight even fringe around the margin, but below internally 

is almost wanting; the part that is covered by the general fur of the head 

being otherwise naked, so that the portion of the auricle that projects beyond 

the general pelage is the only part really furred. The antitragus is well 

developed; and just at its base there is a slender tuft of long hairs equaling, 

if they do not exceed, the whole ear in length. 

Possibly the snout is a trifle less blunt than in some other Arvicolines ; 

but the difference, if any, is not very obvious. The end of the muzzle is 

completely hairy, except the two little pads in which the nostrils open ; 

beneath these, the hairs of the cleft upper lip fall like a moustache over the 

teeth, completely hiding the edges of the lips. The eye is of ordinary size, 

and in the usual situation relative to snout and ears. The whiskers are medium 

in number and length, equaling—some of the longer ones a little exceeding— 

the head. The fore feet are from little less than half to about three-fifths 

the hinder. They are softly and densely hairy above and along the sides, 

only the palmar tubercles and under surfaces of the annulated fingers being 

completely exposed. The 3d and 4th digits are of about equal lengths and 

longest; the 2d is much shorter; the 5th a little less than the 2d; the 1st 

obsolete. The furriness of the feet is much the same as that of the hands; 

the soles being hidden to the tubercles, and the sides of the toes fringed with 
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hair; and, in some specimens, especially in winter, the entire sole is covered 
with fur, although no hairs really grow on the tubercles. The 2d, 3d, and 

Ath toes are about equal in length, and longest; the 5th is only about half 

their length; the 1st still shorter; all bear ordinarily developed nails. On 

the whole, the furring of the feet of this animal is much heavier than that of 

Arvicole living in less rigorous climates, and is only surpassed in length and 

density by that of the Lemmings. The tail is similarly indicative of a hyper- 

borean habitat, and merits special attention, since the difference in this mem- 

ber between true ruti/us and its conspecies of lower latitudes is the most 

conspicuous feature. If we call to mind the stumpy, heavily-furred, almost 

rabbit-like tail of a Lemming, and then lengthen it to half-way between this 

and the tail of more southern Arvicole generally, we shall have about hit the 

mark. Even including the unusually long pencil of hairs at the tip, the tail 

is barely or not twice as long as the sole, and it often falls much short of this 

proportion. It is remarkably thick, and hardly diminishes in caliber to the 

very tip, which is obtuse. It is densely hairy throughout, having no trace of 

scales or annuli; and the long, thick, terminal pencil averages fully a third of 

the length of the vertebral portion. 

The size and relative proportions of this animal are sufficiently illustrated 

in the table below to render further notice here unnecessary. 

The peculiar color of this, the type of the genus—and the shade is 

shared to a greater or less extent by all the forms of the genus with which we 

are acquainted—is almost of itself diagnostic. The middle lengthwise area 

of the upper parts, from the forehead, or even the snout, to the tail, are of a 

bright rusty-red, or brick-color, just as if a trace of orange, or even a touch 

of vermilion, were mixed with the rufous-brown that marks so many other 

Arvicolines. This rusty-red always has a few black longer hairs in it; some- 

times these are so sparse that its uniformity is not perceptibly removed, but 

at others the very central dorsal line becomes a little blackish, especially over 

the haunches. The width of this dorsal area and its sharpness of distinction 

are very variable; sometimes the red is spread over the whole back, and 

washes imperceptibly into the color of the sides, and at other times it is 

narrow and pretty distinct. The color of the sides is luteous, like unbaked 

yellow clay, but is often grayish-yellow rather than yellowish-gray. Just as 

the back fades into the sides, so these wash out into the color of the belly, 

without much sharpness of definition, though the line of change is usually 
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perceptible. The under parts are dull white, much soiled, with a weak shade 

of the yellowish clay-color of the sides, and the ashy of the bases of the 

hairs is always more or less apparent. The luteous shade of the under parts 

is sometimes almost as strong as on the sides, especially across the abdomen. 

Between the thighs and arms, and under the throat, a whiter and ashier shade 

prevails. The tail is distinctly bicolor, but not very sharply so; the under 

surface is like the belly or rather yellower, the upper like the back or rather 

darker. There are no definite markings about the head; but a slight dusky 

area frequently observable about the eyes, and a sort of stripe of dusky along 

the nose, sometimes suggest a certain particoloration there. The upper sur- 

faces of the hands and feet are nearly white. 

We should not omit to add that the pelage is everywhere long, full, soft, 

and mollipilose, with but little admixture of lengthened bristly hairs, thus 

affording efficient protection from the rigors of the winter of high climates. 

There is a tangible difference in this regard in the more southern varieties. 

We have great pleasure in adding this interesting animal to our fauna, 

our only previously-recorded form being the var. gapperi, and the Mus rutilus 

of Pallas being supposed to be confined to the north of Europe and Asia. 

Of the correctness of our identification there can be absolutely no question 

whatever. We have carefully compared our North American series with 

specimens from Lapland and Kamschatka, and they prove identical. All the 

differences supposed to mark the North American ‘‘Hypudzeus” disappear in 

the Arctic series below given, being only applicable to the series from the 

Northern United States and adjoining regions; and they are, we hold, only 

indicative of a climatic differentiation. We challenge the proof that Mus 

rutilus is not a cireumpolar species, which, south of a certain isothermal, has 

become modified into what is known in North America as “Hypudeeus gap- 
’ peri” and in Europe as ‘“ H. glareola” and “H. rubidus”. 

Professor Baird says, of the skulls of “‘Hypudeeus” he examined, that 

that of gapperi “bears a very close resemblance to that of Arvicola rutilus ; 

so close, indeed, that *  * Jam unable to indicate reliable characters to 

separate specimens from Massachusetts and Lapland”. We are able to 

include glareola in the same statement, and to prove, by the following table 

of measurements, that there are no cranial or dental differences whatever in 

the three supposed species. 

— 
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TABLE XXXVI.—Measurements of nine skulls of A. RUTILUS, ““gapperi”, and “glareola”. 
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2 2 3 g Tip of under inei- | § B 

2 | & |esl -2 sors to— SECURE 

Sod) eb eae Sua A oe eae 
No. | Name and locality. Esta ey (Ro ae ; Boi) Slee (es 

& es eae arcu = 5 |/S3ezilagi|/ae > a I eA] m = aSispalisad 
oe eh S = to S en a=) = 295 |] mo | te 
Beal ses | Se SVE) Mae eee lee ee ee 
See Se ee a lS icra ae 

1057 | rutilus—Lapland -...-.. 0.95 | 0.30 | 0.52 | 0.17 | 0.20 | 0.15 | 0.52 | 0.68 | 0.65 | 0.20 | 0.24 

tree ocecse (lee prosesbinece bees -| 0.30 | 0.49} v.18 | 0.19 | 0.14 }...... 0.63 | 0.60 | 0.20 | 0.23 
1298 | lll. Cope. 2b ee yesaee. Bem eA San eae OSL ONTO n Oslsuleesaee 0.64 | 0,62 | 0.21 | 0.22 

1252 | glareola—Sweden .. .... 0.96 | 0.30 | 0.54] 0.19 | 0.22 | 0.16 |...... 0.66 | 0.65 | 0.23 | 0.24 

Tiff | gapperi—Lake Superior.| 1. 00 | 0.34 | 0.55} 0.16 | 0.20 | 0.16 | 0.50 | 0.68 | 0.68 | 0.23 | 0,27 

TGR | sccees dopa ete 0.97 | 0.34 | 0.53] 0.18 |-0.21 | 0.17 | 0.51 | 0.65 | 0.68 | 0.23 | 0.27 
1828 | gapperi—Massachusetts.| 0.91 | 0.31 | 0.50 | 0.17 | 0.20 | 0.18 | 0.49 | 0.62 | 0.61 | 0.20 | 0,27 

LeSEe Wlewieise OS eeu sey. ee eee 0.92] 0.31] 0.51] 0.17 | 0.20 | 0.17 | 0.48 | 0.60 | 0.61 | 0.22 | 0.26 

$322 |.----- Goes: Sccesec aac 0. 94 | 0.33 | 0.55} 0.18 | 0.19 | 0.16 | 0.49 | 0.70 | 0.67 | 0.20 | 0.26 

Thus it appears that the differences between the Lapland and Massachu- 

setts skulls are no greater than those discrepancies that occur in either, and 

that all are largely within the limits of individual variation. A detailed 

account of the skull, especially as regards dentition, will be found under 

head of var. gapperi. 

measurements.* 

We here tabulate our specimens of true ruti/us, with 

TABLE XXXVIJ.—Mcasurements of sixty-seven (and list of other) specimens of EVOTOMYS RUTILUS from Asia, 

Burope, and North A 

8 Locality. 

alin 
uw 

4a |e 

1468 |....| Kamtschatka............... 

TE (8 fier | aecoee (ln pesca cheeee oe 

404 Soapland\s-cn-lcessnaeee omens 

cD {bese asp GN) oe Seer Seesgreeeneses| eae 

3027 eI | BN hot Na ins Be 3 ee 

6921 |..--| Big Island 

8758 | 2 | Fort Good Hope ..--.....-.- 

6920 |....| Fort Norman .............-. 

5724 

5725 --| Aretic America 

5723 Fort Liard .---.............. 

4563 = 

6917 La Pierre House.....--..--- 

merica. 

Nose to— Tail to— 

Collector. ms 3 s Remarks. 
eI --e]a 

S| 3 a|e £ Salita lee 

Sleleleiieke ale 
Museum Berlin ..... (0. 48 0. 90) 1. 00/3. 40/1, 00)1. 30/0, 37/0. 70/0. 40) Dry. 

Museum St. Peters- |0. 51,0. 99}. . - ./3. 50)1. 15,1. 50.0. 34/0. 62/0. 46). ...do. 

burg. 

Kongl. Svensk Ak. .-}.--- to 1. 08/1. 50,0. 36/0. 65)....].-.. do. 

CU Pees ao somo seone) bine -|3. 60/1. 00/1. 36/0. 34/0. 65)... 2.) .--. do. 

DEGunn i eee --|3. 50) 1. 10/1. 40/0. 36/0. 70)0. 41)... .do. 

i -|4. 00/0. 95)1. 20/0. 32/0. 70}... | Dry ; stretched. 

3. 10)0. 80) t. 25'0. 30)0. 68)....] Dry. 

ING EA ylOMse == cena anlleic eel mma] te 3. 50/0. 90) 1. 30)....|0. 74]....].... do. 

3. 60/0. 80/1. 25.0. 31,0. 69/0. 47 .do. 

pe Besa Pee Bee URC! -.do. 

W. L. Hardisty.....|.--.| ---|.--- 3. 75)1. 00) L. 20/0, 32.0. 68)0, 46). ...do. 

.| A. MeKenzie..-.. .|..- |0. 95/3, 00) 1. 00)1. 25/0. 31/0. 68}0. 39]. . -. do. 

DelOttiecceseeeaseas|e ace camel qatar 3. 50}1. 10)1, 50/0. 36/0, 72/0. 54]. ...do. 

* About thirty other skins, collected by Esquimaux in the Anderson and Mackenzie River regions, 

are prepared so wretchedly as to afford no data of size of the body, while the feet and tail are as with 

the rest. They are therefore not introduced. 

length, a striking instance of the elasticity of the skins of these small mammals. 

Some of these skins measure upward of six inches in 
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TABLE XXXVII.— Measurements of sixty-seven (and list of other) specimens of EVOTOMYS RUTILUS from Asia, 
Europe, and North America—C ontinued. 

| Nose to-- Failto— 

B Locality. Collector. Ss 3 = Remarks. 

Eile slelelal¢l£lelele 
a |e Sel Gita Gl Glee 

6919 |....| La Pierre House ...--..----- J.Flett ..-....--.--.|.--.]--:.|.---|4. 25]. 15). 40)0. 34)0. 70/0. 52) Dry; stretched. 
6918 .---do. 

7095 Dry. 
7096 saeeOGs 

W97 ----do. 

7098 eer eo: 

4562 Fresh. 

4559 sone OE 

4561 ----do. 

7745 Alcoholic. 

Ti47 ko eee GO) coangsrcceressof staca|sos OU) a-Gatbacaconcs 0. 45'0. 95)1. 05)3. 20) 1. 10) 1. 45)0. 36)0. 68/0, 42|....do. 

6892 |....| 200 milesS. W. of Yukon R.|.--.do .----.....-..-. 0. 51/0. 96) 1. 02}... .}0. 90)1. 25/0. 33}0. 74:0. 45) Dry. 

6893 ---do. 

6891 | <=. 

6894 | .. 

6895 | ... 

6907 |.... 

6904 |... 

6OLL |F== 

6901 | .- 

6009 =- 

6908 | .. 

6903 | .- 

6902 

6898 

6897 

6904 = 

6899 aa: 

6900 

6915 

6914 

6912 3 

6806 eae 

6913 --|------ (Ve oe Seeeee mc Sees SHG enasscsneca oF = oe |eaee| eee e027 95/10 35/013510: 75] --0|- 00, 

6896 Aaa lseecs GI SBrSsce enocesacaas Sec Wiensacaececcos ee = -.|----|----(1, 00/1. 45/0. 32/0. 73].-..]....do. 

sc\bosai| coal aes mee ee|a== 0, 

eel Ral foesa ess Se ES eorl Rael 

S54/555 2 efae |e eee Os 

| 
.---|3. 00)0. 90) 1. 30)0. 34/0. 

----|3, 50)0. 95) L. 25/0, 33/0. 

----|3. 10)1. 00) L. 50)0. 32)0. 

0. 31/0. 

0. 30)0. 
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TABLE XXXVII.—Measurements of sixty-seven (and list of other) specimens of EVOTOMYS RUTILUS from Asia, 

Europe, and North America—Continued. 

Nose to— Tail to-- 

i Locality. Collector. 3 a 3 Remarks, 

: Jelelalelelele 

9163 pl em| onc s 5 Br aca (3 075% 

8756 --13, 40) L. 00/1. 50}. ...|0, 75)... |....do. 

8396 --{3. 10/0. 95) L. 35)0, 39/0. 74/0. 42) Alcoholic. 

8397 - -/3. 400. 35/1. 20/0. 38)0. 73/0, 55). ...do. 

8400 Sepa rein af saes| eee | 2 Se |Osuk O10, 49] b= Os 

4682 -~--|3- 50) L. 2C)1. 60)0. 35]0. 78)... | Dry. 

4681 ---.|----/3. 50/1, 10/1. 25/0. 31/0. 70]. ...)....do. 

7569 0. 85/1. 10:3. 10/1. 00 1. 40/0. 35/0. 79/0. 42) Alcoholic. 

9983 1, 00/1. 203. 70) 1, 30) L. 70/0. 38)0. 80/0. 55). ...do. 

9984 0. 94/1. 18/3. 50/1. 30/1. 60)0. 40/0. 77/0, 48). ...do. 

99385 0. 90/1. 10:3. LU) 1. 20/1. 50/0. 36/0. 76/0. 45)....do. 

9986 0, 85/1. 00/3. 20) t. 20/1. 55)0. 34/0. 75)0. 50). ...do. 

| 9987 0. 90 1. 10)3. 40) 1. 151. 55/0. 75/0. 35/0. 52). ...do. 

Observations made just now regarding the identity of the measurements 

of Lapland and Massachusetts skulls may be here repeated respecting meas- 

urements of Asiatic, European, and American skins: there are discrepancies, 

but only those of individual variability. 

The distance from nose to eye averages half an inch; from nose to ear, 

about nine-tenths; the length of the head about an inch. The average 

length of the body we cannot make out precisely, as all our specimens are 

dried skins, and many of them stretched or otherwise distorted. Doubtless 

the average derivable from the table, as the figures stand, is a little too high. 

We doubt that any one of the specimens exceeded 3.75 in life, and think 

that few touch this dimension, which we are inclined to fix as about the 

normal maximum; the average is probably just about 3.33, while the normal 

minimum of adults may be a trifle under 3.00. The tail-vertebrae run between 

0.80 and 1.25, with an average of hard upon 1.10; the pencil of hairs at the 

end is the fullest and longest of any North American representative of the 

subfamily, a Lemming hardly excepted. It is rarely under a third of an 

inch, averages upward of four-tenths, and sometimes reaches the half-inch. 

The tail to end of hairs averages close upon 1.50. The palms are within an 

inappreciable fraction of a third of an inch, while the soles correspondingly 

bear upon 0.70, with two-thirds and three-fourths as apparently minima and 

maxima. The ears run between barely over a third to little more than halt 

an inch, averaging nearer the latter dimension. 
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EVOTOMYS RUTILUS GAPPERI, (Vig.) Coues. 
Red-backed Mouse. 

Arvicola gapperi, ViGors, Zool. Journ. v, 1630, 204, pl. 9 (Canada).—DrKay, N. Y. Zool., i, 1842, 91.— 

Scurnz, Synop. Mam. ii, 1845, 252.—ALLEN, Bull. Mus. Comp. Zool. i, 1869, 231. 

Arvicola (Hypudeus) gapperi, Barrp, M. N. A. 1857, 518. 

Evotomys rutilus gapperi, COUES, Proc. Acad. Nat. Sci. Phila. 1874, 187. 

Arvicola fulva, AUD. & Bacu., Journ. Acad. Nat. Sci. Phila. viii, 1842, pt. ii, 295 (name pre-occupied and 

afterward changed to “ dekayi”).—WaGNER, Wiegmann’s Archiv, 1843, pt. ii, 53. 
Arvicola dekayi, AuD. & Bacu., Q. N. A. iii, 1854, 287 (same as their fulva of 1842), (exclude the synonym 

“oneida De Kay”, which belongs to Arvicola riparius). 

Diaenosis.—A. rutilo simillimus, sed statura paululum major, coloribus 

obscurioribus, cauda, pedibus auriculisque longioribus. 

Hasirat.—The northern frontier of the United States, from Atlantic to 

Pacific, and an adjoining belt of British America; further north replaced by 

the true rutilus. Nova Scotia. South to Massachusetts. 

The occurrence of the true A. ruti/us in North America was not more 

unexpected to us than the relationship of A. gapperi, which we had always 

unquestioningly taken as a valid species, proved to be. The differences, as 

detailed by Baird (op. cit. 521), seemed perfectly satisfactory; but, with more 

extensive material than that writer enjoyed, we are enabled to make out a 

different state of the case. Our views would have received strong corrobo- 

ration upon @ priori considerations from the mere circumstance of finding 

the true rutilus in America; but, independently of this, we are prepared to 

present a chain of evidence that cannot be broken down, from direct com- 

parison of specimens irrespective of locality. 

The general tendency of animals that range from temperate to frigid 

regions, to shorten their members, or, as it were, withdraw peripheral parts 

from the cold, and to put on thicker, warmer covering, in higher latitudes, is 

a well-known law, of which the present case merely affords another example. 

We have already seen the condition of the pelage, and the proportions 

of the tail, ears, and feet, in true rutilus, from high latitudes; and the present 

variety, with the same general characters as ru¢édus, differs in the length of 

its several members, and their amount of hairiness, as well as in the condi- 

tion of the general pelage. The difference, however, is not abrupt, nor is it, 

in fact, even well marked, except in its extremes. The transition from typi- 

cal rutilus to the extreme of southern gapperi is so gradual and insensible 

that there is no break in the series. This will be evident from the table 

given below, in which the various examples of gapperi differ as much among 

themselves as some of them do from true ruéédus. Still, comparison of the 
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two tables gives an average difference between gapperi and true rutilus which 

is readily appreciable; and most specimens are sufficiently marked to enable 

us to assign them to one or the other form with much confidence. We have 

never seen a United States example that was not unmistakably gapperi, nor 

an Arctic one not as evidently true ruti/us. But the two forms dovetail so 

nicely that they cannot possibly be specifically separated; and, moreover, we 

are unable to assign the geographical limits of either with greater precision 

than is given in the opening paragraph under the heading. Mr. Kennicott’s 

Red River specimens appear to be gapperi, but stand hard against rutilus. 

The Fort Churchill animal, although so northern, is one of the longest-tailed 

of the whole series. 

Regarding the name of this southern form, there is little or no question. 

As we have shown, the long-tailed and -footed forms extend a little north of 

the United States; Nova Scotian examples, for instance, are truly like those 

of the United States, and so are others from the Red River of the North. 

Gapper’s animal was from Canada, and therefore quite within the known 

range of the southern form. In 1842, the United States style was renamed 

“fulvus” by Audubon and Bachman, probably in ignorance of Vigors’s pre- 

vious name gapperz; but, in 1854, these gentlemen, finding their name “fulvus” 

pre-occupied (by Lemmus fulvus Geoff., a French Arvicola), changed it to 

dekayi. ‘They gave an excellent and unmistakable description, and only err 

in adducing ‘“(A. oneida DeKay” as a synonym, the last being one of the 

interminable designations of Arvicola riparius. 

This animal is so much like ruti/us that we can only characterize it in 

comparative terms. Possibly it ranges a trifle larger; but the difference is 

never very evident, and often none exists. In color, it runs a little darker, we 

believe ; that is to say, the upper parts are more strongly chestnut rather than 

yellowish ferrugineous, lacking the “red” or ‘ orange” shade that ruti/us 

shows; the sides are not so luteous, being more yellowish-brown, as in Arvi- 

cola riparius for example, and underneath the fur is simply grayish-ashy-white, 

instead of having a strong clay-colored cast. Generally, the feet are less 

purely white; a difference in the length and thickness of the fur is notice- 

able. But the chief discrepancy les in the relative and absolute length 

of the feet and tail, especially the latter. Without professing to draw an 

infallible dividing line, we may say that in true rutidus the tat’(vertebra) is as 

long as the head, and that in gapperi it is longer. In either case, it is, with 

the hairs, about twice as long as the sole; but then it must be remembered 
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that in gapperi the feet and tail are lengthened pari passu. There seems to 

be a positive difference in the shape of the tail, which in gapperi, besides 

being longer, is slimmer, or of less caliber, than in rutidus, and it tapers to a 

finer point. In gapperi, again, the hairiness of the tail is much less than in 

rutilus, the annuli being always visible, and the terminal pencil never equaling 

a fourth of the length of the member. There is a corresponding decrease 

in the hairiness of the feet; the soles of the Massachusetts specimens, even 

winter ones, showing a naked space behind the posterior tubercle. 

We cannot agree with Professor Baird that gappert “appears quite dis- 

tinct from the Hypudeus glarcola of Keyserling and Blasius”. It is true that 

our material is insufficient to bring us to any conclusions to which we should 

wish to finally commit ourselves; but, for all that we can see, rutidus has in 

Europe undergone precisely correspondent modifications with climate, result- 

ing in the so-called “glareola”. Our samples purporting to be of this last 

are only two, Nos. 402 and 403, both from Sweden, and one of these is 

young and in poor condition, and therefore not eligible for comparison; but 

No. 402, taken in the depth of winter of 1847, seems to us in every respect 

identical with winter skins from Massachusetts and Lake Superior. Thus 

No. 402 and No. 910 (from Lake Superior) might have belonged to the same 

litter, for any difference that we can discover. 

We feel justified in using substantially the same language respecting the 

so-called Hypudeus rubidus of Europe; that is, provided No. 2994, from 

Switzerland, labeled ‘‘Myodes rubidus”, be really an example of that form. 

This, our only example purporting to be “rubidus”, is a little smaller, perhaps, 

than average gapperi or “glareola”, with length of tail and feet at a maximum, 

as was to have been expected from its very southern habitat; but we find 

nothing to raise a suspicion of its specific distinction. 

However, in a memoir upon North American mammals, we need not go 

out of our way to discuss a question affecting those of other countries exclu- 

sively. We do not, therefore, pursue the subject; and in the same spirit we 

refrain from adducing any European names as synonyms of the American 

gapperi, or rather we retain the latter name as the designation of our animal, 

not making the change in nomenclature that might be necessary were gap- 

peri, glareola, and rubidus combined. 

A specimen of gapperi from Chilowk Lake, Washington Territory, 

collected in August by Dr. Kennerly, while attached to the Northwest Boun- 

dary Survey, enables us to extend the known range of the species materially. 
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Tapte XXXVIII.—Measurements of thirty-eight (and list of other) specimens of EyoroMys RUTILUS 

GAPPERI from the Northern States and adjoining British Provinces. 

Nose to— Lailto— ; 

5 Date. Locality. Collector. as 3 $ Eh ae ce 
2 ' = Tibi € bs 7 specimen. 

5 2 & > = a “= = i= e 

iE} [eee ibeceseocea sss Halifax, N.S.....--..- J. Downes ...----- ---|----|.---{3. 75) L. 40) 1. 60). ... /0. 75/0. 45] Dry. 

fis | go | Tuly —, 1855| Middleborough, Mass | J. W. P. Jenks -.- L..00)3. 4=|L. 25) 1, 4210. 40/0. 70/0, 48) Fresh. 

aah | oo | July —, 1855 1.0813. 25|1. 25|1. 4210. 35)0. 601... a0. 
2371 |....) July —, 1855 | 1, 4210, 30)0. 75|.*..| Alcoholic. 

2872 |....| July —, 1855}. 1, 2710. 28/0. 70]. ....]....do. 

2373 | gf | July —, 1855 1. 40/0. 49/0. 70)0. 45)... do. 

2874 | o | July —, 1855 L. 7€|0. 35]9. 75]... |..-.do. 
2875 | ¢ | July —, 1855 1. 58/0. 40)9. 75).-..] ...do. 

7640 Hal bosenecesocas 1. 65/9 37/0. 75). ---do. 

9964 |.... 1. 60)0. 36)0. 72)..-.|....do. 

949 fof 1. 50)0. 36)0. 69)0. 40) Dry. 

950 | fo | Nov. 2, 1855 1. 30}0. 38]9. 75/0. 39] ...do. 

1091 o | Nov. 9, 1855 1. 52/0. 36/0. 66/0. 49)... do. 

1092 | & | Nov. 14, 1855 1, 60}0. 35)). 66/0, 48) ...do. 

1093 | ¢ | Nov. 7, 1855 1. 45/0. 34]9. 70] ). 45]... .do. 
1094 o | Dec. 6, 1855 1, 65)9. 35/0. 70)... .|....do. 

1097 -.| Dee. 10, 1855 mite | hinted | emer 1. 30}0. 34/0. 71)0. 42)... do. 

Vi23 IPR. Odellle =. =-- 0. 50)0, 95) L. 20/3. 70) L. 70 1. 96/0. 37). 75/0. 57) Aleoholic. 

9965 BEAU ES 1, 70/0. 32/0. 74)9. 52) ...do. 

2530 L. Agassiz me (ao S 4 Ft) ead ai OF 

aos Selly assceoreacecd [eal ke 1. 60)0. 40)0. 75)0. 48) Dry. 
sot RE dO ease sche AS 1.75] ). 40]0. 75/0. 50... .do, 
URE Weal) Saeco B. A. Hughes (!) - |0. 44/0. 95 1. 10)3. 50) L. 50/1. 70)0. 37|0. 72/0. 49 

9894 | ...|June 7, 1860} Upper Missouri.......| J. G. Cooper ...-.. 0. 43/0. 92/1, 05/3. 60) L. 40) 1. 60}0. 31|0. 67/0. 53) Alcoholic. 

stcshoes ---| Aug, —,—— | Chilowk Lake ........| C. B. R. Kennerly |....| --.|....|.--.|.---/1. 70}0. 36/0. 73). ...| Dry. 

Be Manin ectesnsere acoso sas eeresaesees-<eaet ===aree deen os == 0. 40}0. 80,0, 98)2. 62) 1. 12) 1. 30] 0. 28)0. 6610. 3 

Maxim: aon saene sess aeeeeeeneee wis mianicle nix ainels=\sin =o male mms 0. 50} 1. 00 1. 20/4. 50) L. 70) 1. 90}0. 40;9. 75)0. 57 

PAVOrAg@ memcene amen sae aancie pobendogecoene sds soso ats 0, 44)0. 85 1. 07/3. 60) t. 38)1. 53)0. 37/0. 72/0. 

ADDITIONAL SPECIMENS. 

Tp) | eee aera Isle Royale ........--. B. A. Hoopes ..--./0. 521. 00). 20/4. 50). 50)L. 75/0. 37/0. 78,0. 60) Alcoholic. 

OOO | eer | cele ateatatste a =| ealanlars OU center screoacae sec ecbecsensoss* 0. 47.0. 92) L. 15/3. 70/1. 30) 1. 55)0. 35)0. 77/0. 55)... .do. 

Bie cod bac cesscsanese| lenaace G0) Aspe -eccee-ccs ----do .-......--.--/0. 43/0. 80/1. 00/3. 50) 1. 35) 1. 55/0, 38/0. 75)0. 50). . ..do. 

1. 10/3, 75) 1. 251. 50/0. 37)0. 75/0. 50). . ..do. 

1. 05)3. 60} 1. 20}1. 45)0. 35)0. 74)0. 51)... .do. 

1. 10/4. 00/1. 45) L. 70/0. 38/0. 75/0. 54)... .do. 

1. 10/3. 90/1. 20/1, 50)0. 38/0. 78/0. 53)....do, 

1. 05)3. 80) L. 35) L. 60)0. 39/0. 75/0. 52). ...do. 

1, 05/3. 75) L. 40/1, 60/0. 39)0, 78/0. 50)... .do. 

1.05.4. 00) 1. 30)L. 50/0. 40/0. 80/0. 53). . -.do. 

1. 18)4. 00) 1. 56) L. 75)0. 38/0, 75|0. 43) Dry. 

Bere ee aesits as inanil tions) ecan|| AXCOHOLIC. 

EEC OUC SEES | ne Sef ete asa aa Seer Beer bam [mori Ce 

Sete] eee bess) [sme ee) | (i (Bae) AP Vie Bee 9 

paren 1. 15,3. 90) L. 65). . . .|0. 37)0. 77/0. 57). .-.do. 

* No. 9976 and the eight succeeding numbers are young, or otherwise ineligible for measurement. 

+8357 :—Mamme, 8; 2 pairs pectoral; 2 pairs inguinal; the two sets widely separated. 

10 uM 
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The foregoing table is made up of measurements published by Baird in 

1857, with those of twelve additional specimens. The dry measurements are, 

of course, only approximately correct, and, as far as the total length of body 

is concerned, are a little over the truth, from over-stuffing, as is certainly the 

case with No. 1092. Probably no one of them was in life over 4.00 at the 

outside, and the real average cannot be over 3.50, instead of 3.60, as the fig- 

ures stand. No. 2872, which we have not seen, is most likely ungrown. 

These circumstances tend to bring the maxima and minima a little nearer 

together, say 4.00 and 2.75 for total length, &e. 

On comparing this table with that of A. rudi/us, it will be seen that the 

average size is greater; that the tail-vertebraee average about a third of an 

inch longer, and the tail with its hairs little if any longer, showing the great 

difference in the length of the terminal pencil; the foot is 0.72 instead of 

about 0.70 on an average. The tables also show that while gappert touches 

figures that swéidus rarely reaches, and that the average of the latter is near 

the minimum of the former, especially as regards tail, feet, and ears, that 

nevertheless the intergradation is complete. 

Description of the skull and teeth of A. Gappert.—Aside from the generic 

features given under head of Evotomys, the skull of gapperi does not differ very 

noticeably from that of Arvicola in general. It averages in length 0.95, by 0.52 

in zygomatic breadth, or about as 100 to 55. The interorbital constriction is 

about as broad as the rostral portion of the skull. The molar series is one-fifth 

or barely more of the total length. The upper incisors protrude a little less, and 

the under a little more, than the length of the molar series. In the lower jaw, 

the distance from the tip of the incisors to the end of the hamular process 

equals or is even less than the distance from the same point to the back of the 

condyle. This is as in Pitymys, and not as in the riparius section of Arvicola, 

where the former measurement exceeds the latter. The height of the skull, 

measured from the last molar inclusive perpendicularly upward, is just about 

one-third of the length. The interparietal bone is acute-angled laterally; 

there is a little foveole on the frontal; the nasal branch of the premaxillary 

is not longer than the nasal bone, and neither extends back of the anterior 

root of the zygoma. The tympanic bull are very much inflated and papery ; 

the foramen magnum is large and subcireular. The incisive palatal foramina 

are long and narrow; the anteorbital are as usual in the subfamily. In adult 

skulls, the muscular impressions are distinct, leaving a shield-shaped plateau 

on top of the skull. 



MURIDA—ARVICOLINA—EVOTOMYS RUTILUS GAPPERI. 147 

As usual in Arvicoling, the upper incisors are broader than they are 

deep, ungrooved, and yellow on their faces. As in all Arvicoline, except 

Myodes and Synaptomys, the under incisors run past the last molar, and reach 

up the ramus half-way to the condyle itself. 

The molar series are not quite parallel, diverging a little from before 

backward. Spite of their rootedness, in which they resemble the teeth 

of Murine, they are essentially constructed upon the plan of Arvicoline, 

being truly prismatic, with acute salient and reéntrant angles, and flat crowns 

composed of triangles of dentine surrounded by enamel walls—these walls 

meeting in several instances along the middle line of the tooth, and isolating 

dentine islands, in other instances allowing contiguous dentine islands to 

become continuous. Details of the molar crowns are as follow:— 

The front upper molar presents little or nothing characteristic, having the 

form constantly preserved throughout the subfamily. There is an anterior 

closed triangle or semilune, then an interior closed triangle, then an exterior 

one, then an interior one, then a postero-external one—five in all. The 

middle upper molar is the same essentially, but with only four alternating tri- 

angles, of which the first after the anterior one is external, the second inter- 

nal, the last postero-external. This is much as in the Pedomys and Pitymys 

section of Arvicola, and not as in the riparius section, where the last triangle 

develops a snag or spur from its inner face, making five in all, two of them 

internal. The back upper molar is the most peculiar and characteristic of 

all; indeed, it seems to be the case throughout Arvicoline that this tooth is 

diagnostic of the genera and subgenera; the sculpture of its crown certainly 

differs more than that of any other tooth. In the present case, the tooth is 

remarkable, first, for being absolutely donger antero-posteriorly than either of 

the other upper ones, which is not the case in Arvicola. In general, it comes 

nearest to the riparius type of Arvicola, having really the posterior crescentic 

loop and two distinct external triangles, so characteristic of riparius (instead 

of a simple posterior trefoil and one exterior triangle, as in Pedomys and 

Pitymys and Chilotus); but the details are even more complicated than in 

riparius. We have, first, the anterior loop quite across the tooth in front, 

then comes the first exterior triangle, then the first interior triangle; then 

all the rest is the plication of the immense posterior crescent, thus: the 

crescent has its back, which is long and nearly straight, to the outside of the 

tooth, but it throws off a spur anteriorly, forming the second exterior triangle, 
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which may be quite closed, or its area confluent with the general island of 

the crescent; behind, the crescent loops broadly, forming the end of the tooth, 

then throws out a spur on the postero-internal corner of the tooth, then in 

front of this is thrown into a large loop, which makes the second interior 

triangle, not closed, however, but continuous with the general area of the 

crescent. Thus there are in all, on the back upper molar, three exterior 

saliencies and four interior saliencies. The precise details of this tooth vary 

a little with individuals, but the pattern, as just described, we have never 

found effaced or even obscure; it is, therefore, highly diagnostic. 

The molar crowns of Arvicole in general appear to have central enamel, 

or interior folds and ridges separated from the general enamel wall that 

enfolds the teeth, but this appearance is deceptive; there is but the single 

enveloping sheet of enamel around the whole tooth, which is so deeply 

indented or folded in at the reéntrant angles of the several prisms that the 

enamel sheet of opposite sides meets and fuses along a central line, often no 

wider than a single sheet of enamel, producing the appearance just mentioned. 

Now, in Erotomys, the enamel of opposite sides, in the upper jaw, meets at 

~ various places, but the fusion is not complete; either the two sheets are 

apparent where they touch each other, or else the imperfect fusion results in 

a wall the composition of which is evident by its being broader or thicker 

than a single sheet of enamel is anywhere. And in the under series, which 

we now come to examine, the enamel walls are still more distinct, revealing 

their true relations; they never quite fuse, and, even where they press upon 

each other most closely, we can discern two distinct folds, and thus trace the 

single enveloping sheet of enamel, in and out, in its various plications, all 

around the tooth. 

The posterior lower molar affords nothing diagnostic, being, as in 

Arvicola, composed simply of an anterior, a middle, and a posterior spheri- 

cal triangle, each one of these reaching quite across the tooth, and thus lying 

directly one after the other; but a singular thing is, that the middle lower 

molar copies the same pattern. In our Arvicole proper, this middle lower 

molar has an anterior triangle, succeeded by alternating lateral triangles; but 

in this genus the lateral triangles are opposite instead of alternate, which fact, 

together with the lack of a median lengthwise line of enamel, throws the 

two lateral ones into one that reaches quite across the tooth. It is surprising, 

in this case, with essentially the same pattern, such a little variation as this 
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produces a tooth that Zooks radically different in sculpture. The front lower 

molar carries the same general plan of oppositeness instead of alternation of 

the lateral triangles, which, with the distinctly double condition of the 

indentated angles of enamel, where these meet along the middle, tends to 

throw, and admost succeeds in throwing, the lateral triangles that occur in 

Arvicola into larger triangles, reaching quite across the tooth. Thus, from 

behind forward, there is first one perfect triangular loop reaching across the 

tooth; next, there are an external and an internal angle opposite each other, 

inclosing a lozenge that reaches across the tooth; next, there are an internal 

and an external angle, not quite opposite each other, and therefore forming 

two nearly separated lateral triangles, generally not completely closed in, 

however, but more or less continuous with the area of the large anterior 

trefoil that finishes the tooth in front. 

GENUS ARVICOLA, Lacépéde. 

< Mus, Linn.xus, Syst. Nat. i, 1766, and most early authors. 

< Mures cunicularii, PaLuas, N. Sp. Glirium, 1778, 77. 

<Lemmus, Linck; Fiscuenr, et al. 

Myodes, PALLAS, Zoog. R.-A. i, 1811, 172. Not Myodes of Selys-Longchamps, 1839, which = Hypudaus, 

Keyserling and Blasius. 

<“Arvicola, LackrEpE, Tableau, 1803” (fide Agassiz), and most late authors. Includes amphibius and 

arvalis. 

<Hypudeus, WwuicEr, Prod. 1811. Not of Keyserling and Blasius, nor of Baird. Includes Mus lemmus, 

amphibius, and arvalis. 

> Mynomes, RarrNEsQue, Am. Monthly Mag. ii, 1817, 45. Type, M. pratensis = Wilson’s Meadow-mouse, 

= Arvicola pennsylvanica Ord. 

> Psammomys, LEContrE, Aun. Lye. Nat. Hist. N. Y. 1829, 132 (pinetorum). Not of Rueppel. 

> Pitymys, McMurtrir, Am. ed. Cuy. R. A. i, 1331, 434. Type, 4. pinetorum, LeC. 

> Hemiotomys, SELYS-LONGCHAMPS, Etudes de Microm. 1839 85 (includes amphibius, terrestris, &c.). 

> Microtus, SELYS-LONGCHAMPS, op. cit. 1839, 85. 

> Pinemys, Lesson, Nouv. Tab. R. A. 1842, 12 ( pinetorum). 

> Hemiotomys, Barrp, M. N. A. 1857, 515. Type, Arvicola riparius Ord. 

> Pedomys, Bard, op. cit. 517. Type, Arvicola austerus LeC, 

> Chilotus, BarrD, op. cit. 516. Type, Arvicola oregoni Bach. 

The foregoing synonymical list of itself indicates the limits we wish to set 

to Arvicola. All the earlier names, Mus, Lemncus, Myodes, Arvicola Lacép., 

and Hypudaus Ml, marked <, were of wider applicability than Arvicola, as 

we define it, is; for they all (unless Arvicola Lacép. be an exception) 

included the Lemmings, and made no distinction of the rooted-molar species 

of what Keyserling and Blasius afterward called Hypudeus, and what we 

now call Evotomys. The many later names, marked >, are of less enlarged 

application than our Arvicola, being simply based upon particular species of 

the genus; most of them will stand as convenient subgeneric terms for the 
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various sections of the genus that it is quite worth while to recognize. The 

names Psammomys LeC. (nec Riipp.), Pitymys McMurt., and Pinemys Less. 

are mere synonyms, all having been based on the same animal (pinetorum), 

and two of them being simply amends for LeConte’s mistake in taking 

Psammomys Riipp. for his Arvicola pinetorum. ‘ Microtus” Selys. appears 

to be about the same thing as Pitymys. Hemiotomys Selys. (nec Baird) goes 

to the European amphibius. Myonomes Raf. and Pedomys and Chilotus Baird 

are tenable subgeneric names for particular American groups. Doubtless 

there are some other generic or subgeneric names that have not come to our 

notice. 

In proceeding now to define Arvicola, we may premise that our diag- 

nosis of the genus will simply be equivalent to such restriction of the char- 

acters of the subfamily Arvicoline as will exclude the Lemmings, the 

remarkable Synaptomys of Baird, and the rooted-molar group (Evotomys nob. 

= Hypudeus Keys. Blas. Bd. nec Il.). Some of the more boreal Arvicole do 

indeed closely approximate to the Lemmings in the shortness of their ears, tail, 

and feet, and in the mollipilose pelage; but the radical differences in dentition 

are never, so far as we know, obscured. It may be that there are some 

species of Arvicoline that require generic separation from Arvicola besides 

those just mentioned, but none such have come to our knowledge. 

Some of the characters we are about to give are rather those of the sub- 

family than of the genus; but the particular combination, as expressed in the 

whole paragraph, is generally diagnostic. 

Gen. Cuars.—Crowns of the (3-3, rootless, perennial, prismatic) molars 

plane, divided into several closed islands of dentine by folds of the surround- 

ing sheet of enamel that meet from opposite sides and fuse along the median 

line (cf. Evotomys); the saliencies and reéntrances of the alternating prisms 

strong and sharp, equally so on both inner and outer sides of the molar series, 

the profile of which is therefore equally serrate on both sides (cf. ALyodes, 

Synaptomys). Anterior upper molar of 5 prisms,—1 anterior, 2 interior, 2 

exterior. Middle upper molar of 4 (or 5) prisms,—1 anterior, 1 interior, 2 

exterior (the last sometimes giving off a supplementary postero-interior one). 

Posterior upper molar of 4 to 7 prisms, of which the first is always anterior 

and transverse, the last a variable treflle (C, G, WW, Y, &., in shape, 

according to subgenus or species), and the intermediate ones lateral and alter- 

nating. All upper molars subequal in length and breadth (ef. Myodes, Synap- 
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tomys). Anterior lower molar of 5 to 8 prisms, of which the anterior forms 
an irregular treffle, the posterior a transverse loop, the intermediate forming 

lateral, alternating. closed triangles; this molar nearly as long as the other two 
together. Middle lower molar of 4 to 5 prisms, of which the last forms a 
transverse loop, the rest forming alternating lateral triangles (cf. Evotomys). 
Posterior lower molar abruptly narrower than the rest, never of more than 3 

prisms (cf. Synaptomys, Myodes) seriatim, each making a transverse loop (no 

lateral or alternating triangles). Upper incisors plane (ef. Synaptomys). 

Under incisor roots running past the last molar, and thence up the back of 

the condylar process, forming a thickening of the ramus, or a strong ridge 

that subsides at the notch between condyle and descending process (ef. Synap- 

tomys, Myodes). Skull solid, massive, its zygomatic diameter slightly exceeding 

its length; interorbital constriction abrupt; temporals angularly encroaching 

on orbits Zygomata not dipping to level of palate, slightly expanded. Pos- 

terior termination of bony palate never a single, abrupt, transverse shelf (ef. 

Evotomys, Myodes, Synaptomys), but palate ending between ultimate molars 

by dipping to a conspicuous fossa on either side, between which is the narrow 

median fissure of the posterior nares; said fossee leading directly out to the 

pterygoids. Incisive foramina short and close, attaining neither incisors nor 

molars, but midway between both. Nasals anteriorly subtruncate opposite 

incistve alveoli; posteriorly subequal or equal to nasal branches of maxillary, 

which reach nearly or quite to orbits. Coronoid process rising as high as the 

condyle (cf. Evotomys). Size medium for the subfamily ; form stout; mem- 

bers short, but none of them rudimentary; neck indistinguishable; head 

broad, with convex forehead; muzzle obtuse ; lip fairly cleft, hirsute; eyes 

small, midway between ears and snout; muzzle furry, except nasal papille ; 

whiskers 5-seriate. Ears well developed (cf. Myodes), but never noticeably 

overtopping the fur, orbicular, more or less hirsute both sides, with valvular 

antitragus. Fore feet 5-3 the hind feet, with mostly naked tuberculate palms, 

4-digitate; thumb obsolete, with abortive, obtuse, flattened, sessile nail; fin- 

gers unguiculate, inferiorly scutellate. Hind feet with soles neither entirely 

naked nor entircly furry, 5-G-tuberculate, the posterior tubercle long, 

5-digitate; three middle toes longest and subequal, 5th and 1st successively 

much shorter. Tail terete, always hairy enough to obscure or conceal its 

annuli, and with terminal pencil, sometimes densely hirsute; always longer 

than the sole, generally exceeding the head, but ranging in length from about 
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as long as head to nearly half as long as trunk. Pelage thick, soft, of ordinary 

fur, interspersed dorsally with longer bristly hairs; the fur at the roots uniformly 

plumbeous, colored only at the tips; general colors subdued, the shades 

diffuse, rarely with distinct parti-coloration, but under parts ordinarily lighter 

than upper, and tail bicolor from sharing the respective shades. 

The North American species fall naturally into four groups, as originally 

pointed out by Professor Baird. These groups may be thus conveniently 

analyzed :— 

(a) Back upper molar with 2 external triangles and a posterior 

CTESCENbe ee ate eee eee eae Myonomes. 

1 external triangle and a posterior 

trefoil (0). 

(6) Front lower molar with 3 internal and 2 or 3 external closed 

irinOGlesteer ie cee en Chilotus. 

2 internal and 1 external closed tri- 

angle (c). 

(c) Fore claws not larger than hind claws.....--.-.----- Pedomys. 

obviously larger than hind claws.....:-.-. Pitymys. 

There are no tangible differences in the skull and teeth between Pedomys 

and Pitymys ; nevertheless, the external peculiarities of Pitymys are greater 

than those of either of the other forms. Chd/otus, in general external char- 

acters, is so like both AZyonomes and Pedomys that we cannot distinguish them, 

except by the peculiar construction of the ear. It shares the posterior trefoil 

of the back upper molar with Pedomys and Pitymys, but shares the greater 

number of lateral closed triangles of the front lower molar of Afyonomes. 

Myonomes, again, is not separated from Pedomys by any external character, but 

by its posterior crescent and two external lateral triangles of the back upper 

molar. So, combining dental and external characters, we may draw up the 

following antithetical diagnoses, making combinations perfectly tangible and 

satisfactory :— 

A.—Myonomes. Back upper molar with 2 external triangles and a posterior 

crescent. Middle upper molar with 2 internal triangles. Front lower 

molar with 3 internal and 2 or 3 external lateral triangles. Ear unrim- 

med in front. Sole 6-tuberculate. Fore claws not longer than hinder 

ones. Tail about § the head and body, or more. Pelage ordinary. Of 

maximum and medium size. 
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B.—Cunrotus. Back upper molar with 1 external triangle and a posterior 

trefoil. Middle upper molar with 1 internal triangle. Front lower 
molar with 3 internal and 2 or 3 external triangles. Ear with a rim in 
front of the meatus, owing to meeting there of the anterior and poste- 

rior roots of the auricle. Sole 5-tuberculate(?). Fore claws not larger 

than hinder ones. Tail about 4 the head and body. Pelage ordinary. 

Of minimum size. 

C.—Prvomys. Back upper molar with 1 external triangle and a_ posterior 

trefoil. Middle upper molar with 1 internal triangle. Front lower 

molar with 2 internal and 1 external triangle. Ear unrimmed. Sole 

5-tuberculate. Fore claws not larger than hinder ones. Tail about 4 

the head and body, or a little less. Pelage ordinary. Of medium size. 

D.—Pirymys. Back upper molar with 1 external triangle and a posterior 

trefoil. Middle upper molar with 1 internal triangle. Front lower 

molar with 2 internal-and 1 external triangle. Ear unrimmed. Sole 

5-tuberculate. Fore claws larger than hind ones. Tail about 4 the 

head and body, or less. Pelage dense, mole-like. Of small size. 

Suspgenus MYONOMES, Rafinesque. 

< Arvicola of American writers. “4 

= Arvicola A, Hemiotomys, Batrp, M. N. A. 1857, 515 (type, Arvicola riparius Ord). Not of Srtys-LONG- 

CHAMPS, whose type is the European Arvicola amphibius. 

= Mynomes,* RariNesQquE, Am. Monthly Mag. ii, 1817, 45 (type, Mynomes pratensis RAFINESQUE, which 

is based on Wilson’s Meadow-Mouse, Am. Orn. vi, pl. 50, f. 3, and is therefore = Arvicola 

pennsylvanica Ord and auct.). 

= Myonomes, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 189. 

Cuars.—Posterior superior molar with an anterior loop, an internal 

closed triangle, éwo external closed triangles, and a posterior crescent. Ante- 

rior inferior molar with a posterior loop, an anterior trefoil, three lateral inter- 

nal closed triangles, and two (or threet) lateral external closed triangles. 

Middle superior molar with a supplementary postero-internal triangle. (Other 

dental and cranial characters as in Arvicola at large.) Ears about equaling 

the fur, rounded, hirsute, with well-developed valvular antitragus; no pecul- 

iar construction of the concha. Tail exceeding the head in length (about 

one-third as long as head and body), fairly hirsute and with terminal pencil, 

*The original orthography is Mynomes. I do not know what, if any, meaning attaches to thig 

word, but suppose it to be compounded with pve, so that it should be spelled Myonomes, if not further 

altered into Myonomus. 

+ When there are three, the third results from change of the outer leaflet of the anterior trefoil 

into a triangle. 
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bicolor. Feet moderate; the fore about three-fifths as long as the hinder ; 

fore claws not larger than hind ones. 

This subgenus is fully illustrated in our article on its type, Myonomes 

riparius, where will be found an extended account of the dentition. Above 

we only give the diagnostic characters and their more prominent. coliat- 

erals. The section is especially characteristic of North America, not being, 

perhaps, exactly matched in Europe or Asia; it embraces the greatest 

number of American species of the genus, among them the most widely- 

distributed one of all, and includes, likewise, the largest of all; while none 

of them are so small as our species of Chi/otus, Pitymys, or Evotomys. 

It here becomes necessary to explain the synonymy above adduced, and 

show cause for adopting the name Myonomes for the subgenus. 

In the first and only subdivision of the American species of Arvicola 

which has, to my knowledge, been.attempted, and which was so satisfactorily 

accomplished in 1857 by Professor Baird, the term Heméotomys was adopted 

for this section. Professor Baird is, however, careful to add that this name was 

constructed by Selys-Longchamps to accommodate the European amphibius, 

terrestris, &c., the skull of which is more like Pedomys austerus ; and this is 

exactly so. Now, the very first and most essential character of Arvicola 

riparius, as compared with Chilotus oregoni, Pedomys austerus, and Pitymys 

pinetorum, is the remarkable posterior crescentic or C- or G-shaped loop on 

the back upper molar, which is unique among American species of Arvicola 

proper, though again found in another genus (Evotomys). This particular 

feature is not seen in Arvicola amphibius, where the posterior upper molar 

has but one external and one internal lateral closed triangle, and then a pos- 

terior trefoil almost exactly as in Pedomys austerus. The inapplicability, 

therefore, of the name Hemiotomys to this section is evident; for to apply it 

here, is to ignore, by implication at any rate, the chief character of the section. 

If it is to be applied to any American section, it certainly ought to be given 

to that one of which A. austerus is typical, and thus be made to supplant 

Pedomys. ‘ 

After coming to this conclusion, our first care, of course, was to see what 

European or Asiatic species our A. riparius did agree with in this particular 

pattern of the last upper molar. Among the limited number of skulls at our 

command, in addition to A. amphibius, we find as follows:—A Lapland skuil, 

labeled ‘“ratticeps” (No. 1056), has on the back upper molar an anterior loop, 
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two exterior closed triangles, wo interior closed triangles, and a small sub- 
circular posterior trefoil, all of which makes a very different pattern from 

that presented by A. riparius. Another skull, from Siberia, labeled “obscurus” 
(No. 3226), shows an anterior loop, three external closed triangles, two internal 
closed triangles, and a posterior trefoil that is almost a short, very coneavo- | 
convex crescent by the depth of the notch of its inner leaflet. This is nearer 
to A. riparius, but not exactly it, as there is an additional interior closed tri- 
angle, and the crescent is not quite a crescent. A close approach, however, 
is made by No. 3228, labeled “decoriorum? or e@conomus?” from Siberia; and 
in another, No. 2026, labeled ‘‘agrestis”, from Sweden, the peculiar pattern 

of riparius is exactly reproduced. Upon dental characters alone, there- 
fore, we would take as the name for our riparius any special genus that has 

been proposed upon either of these last-named species. The external char- 

acters, however, of riparius, do not agree with those short-tailed forms of 

boreal Europe and Asia, such as agrestis,* wconomus, &c., but are very nearly 

as in “‘ratticeps”. We, therefore, think it probable, as we said above, that the 

section for which we adopt the name Myonomes is not exactly represented in 

Europe, and consequently less confusion can ensue if we reject for the species 

not only Hemiotomys, but any other generic name that may have been based 

upon-an Old World form. All the subgeneric or even “generic” divis- 

ions that we know of in the genus Arvicola are (with the single exception 

of the strongly-marked Hypudeus of Keyserliung and Blasius and of Baird, 

equal to our Evotomys) so trivial as to be, in fact, but slightly superspecific 

designations, only worthy of being retained on the score of usefulness ; for it 

is practically a convenient thing, in so difficult a genus as Arvicola, to strike 

* If the Central and Southern European specimens of “arvalis” and the northern ones of “agrestis” 

be correctly labeled, there appears to be some mistake in what Professor Baird says (/. ¢. 513), in speaking 

of the species of his section Hypudeus. ‘“Arvicola arvalis of Southern Europe,” he says, “and Arvicola 

agrestis of Northern Europe, supposed to be identical with the A. arvalis of authors, fall legitimately in 

the other genus” [i. ¢., in Arvicola proper instead of in Hypudus]. But all our skins marked “arvalis” 
have the prominent ears, &c., of “ Hypudeus”, and their skulls have the peculiar palatal structure of “Hypu- 

deus”, and their molar teeth are rooted, with crowns exactly as in other “ Hypudwi”. They certainly are 

Hypudeus (Evotomys), and must be ranged close alongside ZL. rutilus, LE. rubidus, £. glareola, and E. gapperi. 

Oa the other hand, those skins marked “agrestis” have the hidden ears and short tail and other exter- 

nal characters, and the ordinary bifossate palatal structur , of Arvicola proper, to say nothing of their 

rootless molars, with crowns fashioned nearly as in riparius. So far, then, are our specimens from being 

specifically identical, that they are not even congeneric. We do not know how it may be with the 

“arvalis of authors”, not having looked up the bibliography of the species; but, certainly, the “arvalis” 

before us is not as Professor Baird supposed. 
On a subsequent page (516), however, Professor Baird correctly says that “4. agrestis from Sweden, 

in the character of its skull and teeth, belongs strictly to the group having 4. riparius for the type”. So 

the mistake seems to be simply in confusing ‘ arvalis” with agrestis. 
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as many dividing lines as can be drawn between individual species and little 

groups of conspecies. On this consideration, we have no scruple in drawing 

up the characters of Myonomes so stringently that all the European and Asiatic 

forms shall be excluded if possible. 

Though we adopt tie term ‘“‘Myonomes” for what Professor Baird called 

Hemiotomys, we do not suppose that Rafinesque had any idea what he was 

about when he invented it. But there stands the name ‘“ Mynomes praten- 

sis”, based upon Wilson’s Meadow Mouse, afterward Arvicola pennsylvanica 

of Ord, which is also Arvicola riparius of Ord. We do not see how the 

name can be rejected, seeing that his type—a now well-known species—is 

mentioned ; and, after all, it is perhaps just as well that he did not try to 

explain what he meant. 

ARVICOLA (MYONOMES) RIPARIUS, Ord. 

Common American Meadow Mouse. 

Campagnol or Mcadow Mouse of Pennsylvania, WARDEN, “ Descr. U.S. v, 625.” 

Meadow Mouse, Witson, Am. Orn. vi, pl. 50, f. 3. 

Mynomes pratensis, RAFUINESQUE, Am. Monthly Mag. ii, 1817, 45. 

Arvicola pennsylvanica,* Orv, Guthrie’s Geog. 2d Am. ed. ii, 1515, 292 (based on Wilson, J. c.).—HARLAN, 

Fu. Amer. 1825, 144 (in part. Quotes Ord, /. ¢., and describes pinetorum).—WAGNER, Suppl. 

Schreb. viii, 588.—ScH1Nnz, Synopsis, ii, 1845, 247.—Aup. & Bacu., Q. N. A. i, 1849, 341, pl. 
xlv. f. —.—LxConrrE, Proe. Acad. Nat. Sci. Phila. vi, 1853, 407. 

Arvicola palustris, HARLAN, Fn. Amer. 1825, 136; Med. & Phys. Researches, 1835, 47. 

Arvicola riparius, ORD, Journ. Acad. Nat. Sci. Phila. iv, pt. ii, 1825, 305 (Philadelphia), (not of Richard- 

; son ?).—DrEKay, N. Y. Zool. i, 1242, #4, pl. xxii, f. 2 (ycung?).—Aup. & Bacu., Q. N. A. iii, 

1854, 302 (not figured. In text under “montana”)—LECONTE, Proc. Acad. Nat. Sci. Phila. 

vi, 1853, 406.—Barrp, M. N. A. 1857, 522 (Eastern United States).—Gopman, Amer. Nat. Hist. 

3d ed. 1860, i, 301—ALLEN, Mumm. Mass., Bull. Mus. Comp. Zool. No. 8, 231.—And of late 

authors generally. 

Arvicola (Myonomes) riparius, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 189.—Covurs & Yarrow, Zool. 

Expl. W. 100th Merid. 1876, —. 

Arvicola riparius longipilis, KENNICOTT, Agric. Rep. U.S. Patent Office for 1&56-185§, 304 (specimens in 

heavy winter pelage from West Northfield, Il].).—Bainrp, M. N. A. 1857,-524 (in text; same 

as Kennicott’s). 

Aypudeus riparius, MAXIMILIAN, Arch. Naturg. xviii, 1862; Verz. N.-A. Siiug. 1862, 174. 

Arvicola xanthognatha, HARLAN, Fn. Amer, 1825, 136—Gopman, Amer. Nat. Hist. ii, 1826, 65; and 3d ed. 

1860, i, 299 (not of Leach and Richardson).—Say, Long’s Exped. R. Mts. i, 1828, 369.—DrEKay, 

N. Y. Zool. i, 1842, 90.—Linstey, Am. Journ. Sei. xliii, 1842, 350.—?? Sapine, App. Frank- 

lin’s Journ. 1825, 660.+ 

*This should stand, in strictness, as the specific name, with which Ord antedates Rafinesque. 

Since, however, the name is simply based, without sufficient description, upon a scarcely recognizable 

figure incidentally introduced in an ornithological work, I have preferred to adopt the same author’s 

properly-characterized term riparius, though subsequent in point of date. Though I am aware that this 

course is, technically, indefensible, such slight latitude of choice stands to common sense, and infringes 

upon no author’s rights, as Ord’s earlier term cuts Rafinesque out of his. 

t Doubtful. I have not been able to look up this reference; but Richardson says (F. B.-A. i, 122), 

“The description quoted by Sabine * * under title of 4. xanthognatha does not belong to this animal, 

but to a much smaller species, which I have referred to the 4. pennsylvanica of Ord.” 
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Arvicola alborufescens, EMMONS, Rep. Quad. Mass. 1840, 60 (Massachusetts ; partial albino).—DEKay, N. 

Y. Zool. i, 1842, 89 (same as Emmons’s). 

Arvicola hirsutus, EMMONS, Rep. Quad. Mass. 1840, 60.—DrKay, N. Y. Fn. i, 1842, 86 (same as Emmons’s). 

Arvicola nasuta, BACHMAN, Journ. Acad. Nat. Sci. Phila. viii, pt. ii, 1842, 296 (Massachusetts),—AuD. & BAcu., 

Q. N. A. iii, 1853, 211, pl. elxiv, f. 2 (Massachusetts, New York, and Michigan).—LEConTE, 

Proc. Acad. Nat. Sci. Phila. vi, 1853, 407 (quotes ‘““Wiegmann’s Archiv, 1843, 52, and Schinz, 

251”). 
Arvicola oneida, DrKay, N. Y. Zool. i, 1842, 88, pl. xxiv, f. 1 (young; New York).—LEConrT®, Proe. Acad. 

Nat. Sci. Phila. viii, 1853, 406 (same as DeKay’s). 

Arvicola rufescens, DEKay, N. Y. Zool. i, 1842, 85, pl. xxii, f. 1 (Northern New York). 

Arvicola occidentalis, PEALE, Mamm. U. 8. Expl. Exped. 1848, 45 (Puget’s Sound).—LECon TE, Proc. Acad. 

Nat. Sei. Phila. vi, 1853, 408 (same as Peale’s).—Aup. & Bacn., Q. N. A. iii, 1854, 294 (same 

as Peale’s).—Barrp, M. N. A. 1857, 534 (Peale’s type described). 

Arvicola californica, PEALE, Mamm. U. 8. Expl. Exped. 1848, 46 (California).—LEConteE, Proce. Acad. Nat. 

Sei. Phila. vi, 1853, 408 (same as Peale’s)—Aup. & Bacu., Q. N. A. iii, 1854, 293 (same as 

Peale’s).—Bamp, M. N. A. 1857, 532 (Peale’s type). 
Arvicola montana, PEALE, Mamm. U. 8. Expl. Exped. 1848, 44 (Mount Shasta, Cal.)—Aup. & Bacn., Q. 

N. A. iii, 1854, 302 (same as Peale’s)—Barrp, M. N. A. 1857, 528 (California and ? Nebraska).— 

Newserry, P. R. R. Rep. vi, 1857, Zool. 61. 

Arvicola edax, LECONTE, Proe. Acad. Nat. Sei. Phila. vi, 1853, 405 (California).—Aup. & Bacn., Q. N. A. 

1854, iii, 270, pl. 154, f. 2 (taken from LeConte’s type, and description compiled from 

LeConte).—Barp, M. N. A. 1857, 531 (description from LeConte’s type). 

Arvicola borealis, LECONTE, Proc. Acad. Nat. Sci. Phila. vi, 1853, 407, exel. synon. (not of Richardson, &e. 

The species is based upom specimens from Rhode Island now in Mus. Smiths.). 

Arvicola trowbridgei, Barrp, M. N. A. 1857, 529, in text (name suggested from some supposed dental pecul- 

iarities of No. 384°;, Mus. Smiths., from Monterey, Cal.). 

Arvicola longirostris, Barrp, M. N. A. 1857, 580 (based on supposed cranial peculiarities of No. 3325, Mus. 

Smiths., from California) —NrEWBeERRY, P. R. R. Rep. vi, 1857, Zool. 61. 

Arvicola modesta, Barb, M. N. A. 1857, 535 (based on No. 324;, from Rocky Mountains; very young). 

Arvicola rufidorsum, Barrp, M. N. A. 1857, 526 (Holmes’ Hole, Mass.; a very red specimen). 

Arvicola breweri, Barry, M. N. A. 1857, 525 (bleached breed from Muskeget Island, Mass.). 

Sxutu.—The cranium of Arvicola riparius has not a single specifically 

diagnostic feature ; all its characters are subgeneric, shared by zanthognathus, 

and by the various geographical strains more or less deviating in external char- 

acters from ordinary 77parius of the United States. It averages, of course, 

smaller than that of zanthognathus or even of var. townsendi ; but the mini- 

mum of both of these is within the average of riparius. Our table of meas- 

urements indicates both size and shape so perfectly that these points need not 

detain us here. The skull is not satisfactorily distinguishable, dentition aside, 

from that of Pedomys; for the difference in the length of the nasal branches 

of the intermaxillaries, given by Baird, does not always hold. From Pitymys, 

it may generally be known (dentition aside) by being larger and not quite so 

wide for its length (as 0.59 to 1.00, instead of 0.62 to 1.00, as in Pitymys). 

It averages much larger than that of Chilotus oregoni. 

The dentition, likewise, offers nothing specifically diagnostic; all the 

species and varieties of the subgenus having the same pattern of the molar 

crowns. The present opportunity, however, is taken to fully describe the 
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teeth. The peculiarity of the back upper molar is not shared by any other 

North American section of Arvicola, though re-occurring in Evotomys. 

The back lower molar consists of three prisms, the crowns of which 

form three nearly transverse spherical triangles, with their greatest convexity 

posterior; the inclosed dentine islets reach across the tooth (¢. e., there is no 

median line of enamel dividing off lateral triangles on either side, as is the 

case with all the other teeth; though sometimes, when the middle islet is 

very sharp-angled and a little oblique, it gives rise to a partial enamel-line, 

abutting against the wall of the back islet). As elsewhere throughout the 

genus Arvicola, the tooth is abruptly narrower than the antecedent one. 

The middle lower molar has a posterior transverse crescentic ellipse, or 

spherical triangle, with its greatest convexity backward, its dentine islet 

reaching across the tooth. The rest of the tooth is of four alternating lateral 

closed triangles: the first internal, the second external, the third internal, the 

fourth or front one antero-external. Thus there are in all three saliencies on 

each side and two reéntrances on each side (¢hree internal reéntrances, if 

a nick between the antero-external and next internal triangle be counted). 

The median zigzag of enamel effects perfect closure of all these triangles, 

starting from the front of the back loop forward and inward to form the base 

of the next lateral triangle, then shooting forward and outward, then forward 

and inward, then forward and outward. This tooth is much shorter and a 

little narrower than the next one. 

The front lower molar is the longest of all the teeth; its crown is 

exactly that of the middle lower molar p/us one more internal lateral triangle 

and the large anterior trefoil. Thus there are in all three external saliencies 

(two of them being closed lateral triangles) and four internal saliencies (three 

of them being closed triangles), without counting the lobes of the anterior 

trefoil, which give another saliency on each side; and likewise there are three 

external reéntrances and four internal reéntrances, without counting the nicks 

of the anterior trefoil, which give another reéntrance on each side. The 

posterior loop and the several lateral triangles of this tooth are pretty con- 

stant, but the anterior trefoil varies interminably in precise size and shape. 

It would be useless to attempt to give its endless minor modifications. But 

we should note that either lobe of this trefoil may closely simulate an addi- 

tional lateral triangle; that this is particularly the case with the outer lobes, 

and, when it is accompanied by a forward extension of the median line of 
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enamel, the lobe is cut off from the rest of the trefoil, and transformed into 

an actual closed external triangle, of which, therefore, the tooth may show 
indifferently two or three. A step further in modification is this:—the trefoil, 
after being partitioned off as just explained, may develop an external lobe on 

its midleaf, and so remain in effect a trefoil, giving in all five external salien- 

cies, viz: one from the posterior loop of the tooth; two from the two closed 

triangles proper; one from the additional closed triangle; and one from the 

supplementary lobe of the trefoil* We have not noticed the same thing 

with the inner leaflet of the trefoil, but presume it may occur. 

The upper molars reverse the pattern of the lower; their transverse loop 

is in front instead of behind, and the lateral triangles alternate from before 

backward instead of from behind forward; and the last upper molar ends 

behind, just as the first lower molar begins in front, with a formation not 

seen on any other teeth. The first upper molar, like the last under molar, 

is very constant throughout the whole genus; the last upper and first under 

are our diagnostic teeth for the several subgenera, though the middle ones, 

both upper and under, furnish collateral characters. 

The front upper molar has in front a transverse loop, succeeded by two 

internal and two external alternating lateral closed triangles; the first of these 

being internal, the last postero-external. The saliencies and reéntrances on 

both sides are sharp; the saliencies, both external and internal, are three in 

number, counting a corner of the anterior loop in each enumeration. 

The middle upper molar likewise consists of an anterior loop succeeded 

by alternating lateral closed triangles, but here the first is an exterior instead 

of an interior one. The anterior ellipse usually sits a little oblique, its con- 

vexity looking inward as well as forward. Regularly there are only two 

perfectly-closed lateral triangles on this tooth; first an exterior, then an inte- 

rior. for the last one is as much posterior as interior, and not often regularly 

triangular. It may be called an exterior triangle, appendaged with a 

posterior lobe or spur representing an imperfect additional internal triangle. 

* This is our view of the formation of a variable number of lateral closed triangles in this tooth ; 

it is simply a higher degree of complexity in the folds of the anterior trefoil. In Pedomys and Pitymys, 

the reverse, of less complexity, is seen. Here the median zigzag of enamel does not run so far forward ; 

the anterior triangles are not fairly closed up, and their openness throws their dentine islets into one 

diamond-shaped area tkat is usually also continuous with the interior of the trefoil itself. This is 

nearly as good a character for distinguishing Pedomys or Pitymys from any style of 4. riparius as that 

afforded by the back upper molar itself; though it is sometimes obscure, we have never seen the anterior 

lateral triangles fairly open in riparius, nor completely closed in the other two subgenera. Chilotus, 

however, is like riparius in this respect. 



160 MONOGRAPHS OF NORTH AMERICAN RODENTIA, 

When this exterior triangle is most perfect—most like the antecedent one— 

then also it bears the most perfect supplementary internal spur; but oftener 

the two together have an indeterminate contour and a common dentine islet. 

The last upper molar is the diagnostic toath of this section of the genus. 

Certain European species show it exactly as in our forms; but in North 

America, as far as is known, no Arvicole but xanthognathus and the varieties 

of riparius show the peculiarity. This tooth consists essentially of an ante- 

rior transverse elliptical loop, one interior lateral closed triangle, two exterior 

lateral closed triangles, and a long oblique posterior crescent. The ellipse 

is succeeded first by the first exterior triangle, then by the single interior 

triangle, then by the other exterior triangle; the long anterior horn of the 

crescent bends inward to form a second interior saliency; the long outward 

convexity of the crescent bears the second exterior triangle upon its back, as 

it were; the posterior horn of the crescent curls inwardly to form a loop that 

finishes the tooth behind. With endless minor modifications, as matters of 

individual variability, this crescent is a/ways recognizable and rarely obscure. 

Generally, it is seen at first glance, as something different from the U-, V-, or 

Y-shaped trefoils that end this tooth in our other subgenera. Really, of 

course, it is not a continuous enamel-wall thus stretching crescentie across 

the tooth; simply, the second (counting from backward) internal reéntrance 

is so deep that it pushes before it a fold of enamel till this touches and gen- 

erally fuses with the external wall of enamel just behind the second external 

triangle. It is, in fact, this fusion that produces the last-named triangle itself: 

(In the other subgenera, the corresponding prism of the tooth is simply the 

exterior leaflet of the posterior trefoil, opening directly into the midleaf, 

through lack of the fusion that takes place in riparius.) Now let this second 

internal reéntrance be not quite deep enough to effect this closure, and we 

have the first modification of the crescent to be remembered, a slight break 

in its convexity, just at the posterior angle of the second external triangle. 

When, as occasionally happens, this break is considerable, the integrity of 

the crescent is destroyed, and we have a trefoil-like loop simulating that of 

the other subgenera. But, even in these most obscure cases, we have always 

found something in the configuration, perhaps not susceptible of definition, 

* This little subsidiary triangle is never, to our knowledge, developed at all in our other sections 

of the genus, and therefore, when evident, is a good character; but it is very liable to be overlooked— 

in fact, it was only after repeated examinations that we verified the nice distinction Baird drew (p. 514) 
in the matter of this tooth. 
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but which, especially in connection with the characters of the other teeth, 

proved decisive. The second noticeable modification of the crescent affects 

the posterior part of its convexity, which may develop a little lobe or spur 

simulating a third external triangle; then, as a necessary result, the curve is 

sinuate instead of regularly convex, having a little concavity in one part. 

The third principal modification is in respect of the posterior horn of the 

crescent. This is generally a simple lobe finishing the tooth behind; but it 

may, as one of endless slight changes, produce a sort of curved spur or hook. 

When this fold is pretty long, narrow, and curyed, it looks like a little addi- 

tional crescent lying in the belly of the main one. It is hardly necessary to 

add that none of these modifications have the slightest significance beyond 

indices of individual variability; and we should not have entered into the 

tedious minutiz except to bring this fact prominently forward, and to char- 

acterize the pattern of this important tooth in all its phases. 

We shall open the discussion of A. riparius with the examination of 

nineteen typical specimens from the locality of the original réparius Ord. 

These were all collected at the same time and place, at a season of the year 

when they are necessarily full-grown, and were all prepared by the same 

person, in the same style of skin. Whatever differences, therefore, may be 

found are to be attributed to purely individual variation, of which we thus 

obtain a perfectly reliable equation, free from any disturbing functions, such 

as age, season, climate, locality, &c. Whatever variation in size and propor- 

tion may be found becomes a still purer index, if possible, from the fact that 

nof one of these specimens is distinguishable from any one of the other 

eighteen in’ color; for, as far as color is concerned, they all might have 

belonged to the same litter. In respect of the measurements, we should 

premise that, as great care was taken in preparing the skins, probably no one 

of them differs in total length 0 25 from the original dimension in life, and 

that, if anything, the lengths as given are a trifle under life-size, from shrink- 

age in drying; and, secondly, that the loss in drying of the feet and tail may 

be estimated at about 5 per cent. 

11M 
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TABLE XXXIX.— Measurements of ninetcen specimens of A. rrparrus from Philadelphia. 

Bolg ls 
p\\ Bl Be ibs 

z Locality. Date. Colleeted by— Prepared by— F = 5 bs 

2 Eilelélea 
2 ee hegre Wee 

Philadelphia, Pa ------ .| Nov. —, 1860 | J. Kvider -.-....----.. E. Coues 4,75 | 1.50 | 0.36 | 0.76 

sido es: 4.60 | 1.55 | 0.37! 0.22 
2:00}25-6 4.30 | 1.45 | 0.35 | 0.80 

tetudoeee 4.25 | 1.40 | 0.36 | 0.70 

S00 2a. 4.40 | 1.55 | 0.38 | 0.£0 

Bee (Es See ene ea 4.50 | 1.60 |-0.35 | 0.75 

a Sedotses sea ss 4.00 } 1.30 | 0.36 | 0,80 

EOE ALE 4.60 | 1.45 | 0.36 | 0.20 

pa.-do 4.50 | 1.30 | 0.35 | 0.80 

...do 4.30 | 1.55 | 0.34 | 0.20 

so) UO Fic 4.40 | 1.60 | 0.25 | 0.75 

_.do 4.25 | 1.45 | 0.56 | 0.78 | 
dose ees 4.30 | 1.35 | 0.36 | 0.77 | 

4.00 | 1.25 | 0.30 ] 0.70 | 

4.40 | 1.50 | 0.35 | 0.:0 | 
4.25} 1.25 } 0.31 | 0.70 | 
4.12 | 1.30 | 0.36 | 0.78 

4.40 | 1.30 | 0.34 | 0.75 

4.30 | 1.25 | 0.37 | 0.£0 
| 

PVG) Et eee SCE ET Pacem ese pms | oac4 sosee 35s ecea| [boreceSosos ee esc bass 4.35 | 1.42 | 0.35 | 0.77 

| | | } | 

It appears from this table that the average length is 4.35, and, in the 

best of our judgment, no allowance for shrinkage in the dimension is to be 

made. The extremes are from 4.00 to 4.75, a variation of three-fourths of 

an inch, or about 17 per cent.of the mean. The average of the tail, without 

its hairs, being 1.42, we may similarly set its true average length at an inch 

and a half; its variation amounts to 0.37, about the same percentage. The 

fore foot, averaging 0.85 in its present state, ranges from 0.30 to 0.38, that 

is, a variation of over 20 per cent.; but from the smallness of the measure- 

ment, the difficulty of placing the calipers upon exactly the same spot in the 

several specimens, and an actual difference in the position of the ball of the 

thumb when this is dried, the true percentage of variation would probably 

fall below 0.20, and thus be nearly the same as in the cases of the head and 

body and tail. The average dimension of the fore foot in life may be set at 

three-twelfths of an inch, or three lines. The hind foot, from the tuberosity 

of the heel to the end of the longest claw, can be measured with great exact- 

ness; it averages 0.77, and so may be fixed at 0.80, or four-fifths of an inch, 

in life; it varies 0.12, or very nearly 17 per cent. as before. With these 

calculations for absolute dimensions and variation, we may further consider 
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the same relatively:—The average head and body is to the average tail 
734.55 : 1.50 :: 1: 0.34; that is, the tail is almost exactly one-third as long 
as the head and body. The average fore foot is to the average hind foot 
:: 37: 80; that is, it is a little less than one-half as long. It should be 
observed, likewise, that the variation in the proportional lengths of parts is 
considerable, ¢. ¢., the longest trunk has not always the longest tail and feet, 
nor is a long hind foot always accompanied by an equally lengthened fore 
foot. These calculations, moreover, it should be remembered, really exhibit 
a minimum of purely individual variation; for the nineteen specimens occurred 

under the most similar conditions possible. 

We shall next introduce a table of sixteen specimens, all from the same 

locality, but taken at different seasons, in different stages of growth, and 
prepared by different persons, for which reasons the series may be held to 

fairly express an average of purely individual variability. Yn color, they are 

al so much alike, that no tangible difference can be noted, some being merely 

a shade browner or grayer than others. On an average, they are a trifle 

browner or brighter than the Philedelphia series. 

TABLE XL.— Measurements of sixtcen specimens of A. rpanius collected by J. W. P. Jenks, at Middleboro’, Mass. 

3 Tail to z F 

B Date. Prepared by— ‘St llaeoall = sj Remarks. 
3 7 s . 3 De 
ele SU ee en cee [eine | 
5 K g i! M70. G fs Sal 
A ni | an] BR |e q q wn | 

¢ | Mar. 11,1856} S. G. Brown ..- | 1.40'| 4.285 | 1.80 | 1.98 | 0.37 | 0.75 | The first nine specimens enumerated 

| & | Sept. —, 1855 ]....do ...-...... 1.05 | 4.42 | 1.83 | 2.00 | 0.36 | 0.76 were skinned from alcohol by Mr. 

| 9 | Sept. —, 1x55]....do ........-.. 1.36 | 4.27 | 1.56 | 1.75 | 0.38 | 0.80 Brown, and the first fonr columns 

9 | Sept. —, 1855 eyidop Geass 1.34 | 4.42 | 1.83 | 2.00 | 6.37 | 0.76 of measurements of these nine are 

oe | PSE ts— Goo! mosis Oh <n einen 1.33 | 4.40 | 1.83 | 2.00 | 0.36 | 0.75 his, as taken from the flesh. Some 

| o |\Sept. —, 1855} --..do..2...-2 25. 1.35 4.44 | 1.43 | 1,56 | 0.33 | 0. 74 of his figures for the tails as given 

\ o | Sept. —, 1855 ].-..do .........- | 1.25 | 4.15 | 1.80 | 2.05 | 0.38 | 0.47 on the labels are obviously incor- 

6) || ‘Sept. —, [855')2=-°do)<--= 2-2. 1.34 | 4.42 | 1.83 | 2.00 | 0.38 | 0.75 rect, and probably all are in excess, 

¢o | Spring, 1856}.-. do...-... -. 1.25 | 4.10 | 1.56 | 1.83 | 0.39 | 0. £0 his point being taken too far inside 

Jane 81855] J. W. P. Jenks..|...-. 4.33 | 1.40 | 1.50 | 0.33 | 0.70 the skin. All the other measure- 

MN Ger 20h B00) eer Onsen ay tsi ia me | 4.00 | 1.37 | 1.50 | 0.36 | 0.74 ments are from the dried skins. 

Octye 22 (1855||pseedoinsn essere |eeaee Lyca|| See 0.37 | 0.75 | 
Duly: 9/1855) doses. ce. 4.25 | 1.55 | 1.70-| 0.36 | 0.75 

DAYS Hepa ec) Acesebenen [bees 5.25 | 1.83 | 2.15 | 0.88 | 0 80 | 

Nove 53185522 2-d0).2--25..5-2.|.2 222 5.75 | 1.60 | 1.80 | 0:36 | 0.75 No. 1098 is overstuffed, and Nos, 1432 

NOX Ut Go0|| oa OOlse= aoe kee ae Wee 5.60 | 1.80 | 2.08 | 0.40] 0.80 | and 1099 seem to be somewhat so. 

From this table it appears that the head, from point of the nose to 

the occiput, averages just one and a third inches in length, which is slightly 

less than one-third of the head and body together, and a little less than the 

average length of tail; its variation is 0.15, or a little over ten per cent. of 
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the mean. The average length of the nine specimens, as measured fresh, is 

4.30, and of the seven dried ones is 4.75; the result 4.52, as the true length 

of the animal, is slightly in excess of that deduced from the Philadelphia 

series, and precisely what we should expect from the increase in latitude. 

But before considering the limits of variability in total length of this series, 

we must allow for the probable changes produced in stuffing. Thus No. 

1578, which was 4.10 long when fresh, measures in its present state only 

3.75, without obvious ‘bunching up” of the skin; while No. 1098, with 

apparently moderate overstufling, reaches 5.75, and it doubtless was at least 

5.00 in life. Making due allowance for these contingencies, it will be quite 

safe to assume one inch in length of head and body as the fair average varia- 

bility of mature individuals living in the same locality. It is beyond doubt 

that this capacity for variation will be found exemplified in every considerable 

series of adult specimens from any locality. 

The tails of the above series average 1.66 in length; but this dimension, 

as we have remarked, is certainly in appreciable excess. We should not 

place the true average above 1.60 at most, and this would correspond pre- 

cisely with the slight increase in average size of the Massachusetts over the 

Philadelphia series; the tail being, as before, one-third as long as the head 

and body. We have, however, a higher rate of variation in the length of the 

tail, viz, from 1.37 to 1.80 at least, which is almost half an inch. Although 

this may seem excessive, and be thought not quite reliable, owing to what we 

said of the measurements as taken, yet we are sure it is nothing unusual, 

and, in fact, we demonstrate further on, from consideration of more material, 

a greater variability of the tail than this. The pencil of hairs at the tip is a 

very inconstant feature, depending upon the general condition of the animal 

as to pelage, and perhaps upon season. It averages about a fourth of an 

inch, and ordinarily ranges between 0.10 and 0.30. The measurements of 

the feet, in the above table, are essentially the same as those of the Phila- 

delphia series, and need not detain us, though we may gather the fact that 

increase in total stature is not always accompanied by corresponding increase 

in these members, since No. 1098, the largest of the specimens, has feet of 

only average dimensions. 

As corroborative of the two foregoing tables, aud as introducing new 

data in dimensions, we shall next present a table of sixteen specimens from 

slightly-separated localities (but of strictly the same geographical range), 

and separated from the localities already noticed by a considerable interval. 
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TaBLe XLI.—Measurements of sixteen specimens of A. riparics from Northwestern States. 

| Tail to end Eat 
Ss | 

if— & 

g Date. Locality. Collected by— i —- fo 

= - = = - Ee 
Bae Be oases 

pettus. teu Mal 140 | 3.50| 1.60] 0.36 | 0.7 
eeeiensseeed 1.60 | 3.59 | 1.40 | 0.37 | 0.8% 

MWececeaecetsats 1.90 | 4.00 | L. 70 | 0.33 | O35 

.| Spring, 1855 1.40 | 3.75 | 1.30 | 0.39 | 0.78 
Jan. —. 1855 1.60 | 4.25 | 1.45 | 0.38 | 0.81 

Spring. 0855! |. --ccdOL oc easo seek acer acto oe | Mec ee Oe see nee een eee 4.35 ieee 0.40 | 0.85 

Sed Pose Scere od) Beer ret) Oso noone ae ee eCO Cogs reeee: UO seemec Sosa Cosme son ok [eee 3. 85 Jnor-- 0.38 | 0. 84 

f°) 1.70 | 4.50 | 1.59 | 0.37 | 0.80 | 
Q 1.55 | 4.20 | 1.45 | 0.36 | 0.75 

o 1.85 | 4.40 | 1.70 | 0.39 | 0.80 
S 1,70 | 3.75 | 1.50 | 0.33 | 0.85 
Boll ocean saeaast 1.45 | 4.25 | 1.25 | 0.34 | 0.76 

-.| July 16, 1853 1.20 | 4.45 | 1.55 | 0.38] 0.£0 | 

Al : 1.40 | 4.00 | 1.35 | 0.35 | 0.78 | 

rol Detroit, Mich 255 ...| 1.85 | 4.50 | 1.60 | 0.38 | 0.20 | 

Q | Aug. —, 1853} Detroit River, Mich .........- Prof. ’S.ctenind oa 5o. eee 1.75 | 3.50 | 1.50] 0.37 | 0.€0 | 

| 

ASV OTe soe oe sxe ET ae ee en ..-.| 4.04 | 1:49) |e 22 0.79 | 

These measurements are nearly all from dried skins, which nevertheless 

are so well prepared that there is no appreciable source of error. The aver- 

age—barely, over 4.00—is less than that of the Philadelphia series by about 

three-tenths of an inch, while the tails average rather more. While the 

proportion in the eastern series is as 1.00 to 0.34, here it is as 1.00 to 0.37. 

We also learn from this table of anv interesting variability of proportionate 

length of tail to body. Thus No. 7%, which is 3.50 long, and No. y1z, 4.50 

long, both have the same length of tail, 1.60; in the former the proportion is 

1.00 to 0.46, and in the latter 1.C0 to 0.36; that is to say, the tail may 

vary in specimens from substantially the same locality, from but little over 

one-third to nearly one-half the length of the trunk. The hind feet remain 

substantially the same as in the two preceding series (being slightly larger 

than the Philadelphia one and slightly smaller than the Massachusetts one), 

which, with the decrease in total stature, gives relatively a little larger foot 

of these specimens. In animals, then, from the Upper Mississippi Valley, 

we see a slight decrease in average stature, associated with a little longer 

(relatively) tail and hind feet. We desire it to be observed, for purposes of 

certain comparisons instituted beyond, that we have not yet seen any hind 

foot touch 0.90 in length, none exceeding, and but few reaching, 0.85. 
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[The peculiarities of pelage of a part of these Illinois and Wisconsin 

specimens, constituting the variety dong7pilis, are discussed elsewhere. ] 

Before taking up the intricate questions that western specimens present, 

and to complete our review of eastern examples, we continue with a /ourth 

table, comprising all the rest of the dry specimens that have fallen under our 

observation from the United States east of the Mississippi. 

TABLE XLIL—List of specimens (additional to those of Tables XX XIX, XL, and XLI) of ARVICOLA RIPARIUS 

examined dry from the United States cast of the Mississippi, with measurements of many. 

= Tail to end z 2 

5 ay: of = a Ss 
3 Date. Locality. Collected by— |= J = S % Remarks. 
a ly 24| 8/2/28) 2 
a 18 Bo |e |e} a fe 

I 
2056 Bllbossoc dooccce Halifax, N.S.-.-... Dr. J.B. Gilpin..| 4.00 | 1.30 | 1.50 | 0.30 | 0.75 

GPE jose hessenss cone se] ssoce! Ol. aetecs a Sea has eens 3.75 | 1.30 | 1.45 | 0.32 | 0.76 

fray a3 Boones Labrador ...-.....- Dr. J. Wyman ..| 3.75 | 1.50 | 1.70 | 0.36 | 0.75 | Head 1.95. 
10285 — —,1856| Whi‘e Mountains, |-.---.-..--..-...-- |----- 1.20 | 2.00 } 0 33} 0.75 

| N.H. 
7780 —— —, 1864} E. Bethel, Vt.-..... C.S. Paine ..... fesllesacer atee emoc #PASeas Albino (= “albo ufes- 

cens’’). 

7 |) Ch |lexeeeea scene. 3urlington, Vt..... | Z. Thomps: n 450i de do) 190) ease 0. 88 

>| ected ec Rceete tel eece Gov esscus eee mac(lWesensancese 4.€6 | 1.70 | 1.90 | 0.36 | 0.77 | Head 1.25. 

Fei | somes ians coe cyl -eee ee QO . secseceence Oi. fo 2 eee 4.60 | 1.0 | 1.90 | 0.37 | 0.80 | Head 1.33. 

Gu | efil lpseeeciee baaee| Meco donde tegse2 BA) aac res 4.67 | 1.80 | 1.90 | 0.35 | 0.75 |....do. 
2 | ® | Aug. 21, 1863 | Wood's Hole, Mass. | S. F. Baird ..... 4.90 | 1.50 | 2.10 | 0.48 | 0. 86 

Oo} ¢ | Aung. 22, 1863 |...... doy AIS sedan tenes 4.50 | 1.0 | 1.80 |...-. | 0.78 
4 | ¢ | Sept. 2, 1863 |.-.... do\s eee Ot recente 4.25 | 1.50 | 1.70 | 0.39 | 0.82 
3 July 18, 1863 UN epescstcesocy ts ents OO een es 3.50 | 1.40 | 1.60 |.---- 0.79 

1 | 9 | July 23, 1863 |...... GY eSeeingerce zie iM cate oes 3350) 91s 25a Sol feces 0.79 

& |_...] Sept. 12, 1863 | Naushon, Mass.....|.--.do ........--.|.-.--- 1.60 | 1.95 | 0.40 | 0.82 
.--.] Sept. 12, 1863 i 4.80 | 1.80 | 2.10 | 0.41 | 0.83 

----| Sept. 8, 1863 |-.-.-- (Winastescacse SCH W geseseccns 55 | 1.55 | 1.85 | 0.40 | 0.80 

Q | July —, 1856} Muskeget I., Mass.-}| Dr. T. M. Brewer} 4.30 | 1.65 | 1.94 }...-- 0.85 | Nose to eye 0.56, to car 

1.08; head 1.35. 

2831 | ff | July —, 1856 ].-.... COMER ee a ee Benn OiBenetts Anes 4.67 | 1.84 | 2.24 | 0.45 | 0.90 | Nose to eye 0.59, to ear 

1.18; head 1.40. | 
$832 | cd | July —, 1856}.----. dO} ecn ese BAU Na see se see! |loecsoS SoSses essed [egsas|[eso 228 Very young; this and | 

Nos. 2330-1 types cf 

_ ‘“brewert”. 

AS ae | iguilecseaccetee = Hingham, Mass.... |..-.do ...-... 4.50 1.95 | 1.85 | 0.33 | 0.89 | Head 1.60 (?) 

Bite al tall ocasseeeee ee Seeece do Seesce geal Seed Oten-poocee ee 4.64 1.70 | 1,90 | 0.35 | 0.75 | Head 1.33. 

ey lca | Boeoaoeeeesas Holmes’ Hole, Mass } Dr. J. Wyman..| 4.20 | 1.55 | 1.85 |...... 0.82 | Type of “ rufidursum”. 

7938 | 9 | Sept. 15, 1863 |.-.-.. UE esas ese post eistbtnl ese 4.75 | 1.60 | 1.80 | 0.40 | 0.80 | Like “ rufidorsum”. 

947 |.-- | Oct. 22,1855 | Middleborough,Mass| J. W.P. Jenks . |.-----|------|.-----]------].----- | Young. 
eer) @ llsscsceseesee Nantucket.-.-....- | Prof. L. Agassiz | 4.20 | 1.40 | 1.55 | 0.34 | 0.85 | Head 1 25. 

Nov. —, 1895 | Newport, R.I ...--. S.Powell....... MEI AGRE | Heeg OSGI! | Wiech |p) AEE OU 
Nev. — 1855 |...... doe ee le eeagris were A\35 | 1960) [eee 0.40 | 0.81 t epee ren tee 

! Richardson. 

Nov. —, 1855 }...... dO}isss25 eases = No Pi otheedle sees 1.40 | 1.60 | 0.35 | 0.85 | Type of *‘nasuta”. 

aa nae New York City .....| G. N. Lawrence ---- | Very young. 
 |Sseecsce rece eaBses dO). seen seces dO nestsceose 4 0. 80 

SOUR RODEO ECE Pecos ARS saee nec 6a losoe MN Somnenc cnte 0.75 

So mSOH sO SSSES Essex County, N. Y | S. E. Hale. . Ss55s||[S-os<6 

Sept. —, 1855}... .. Os. sesene ec ccs eee 0.76 | Head 1.33. 

Eee terete Nichols, N.Y ......| R. Howe’l ae Young. 

Jevceeseecre ee Jose eee ido) 22 a=- gees Hudo” LeEECees 0.76 Head 1.40. } 
{ 
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examined from the United States east of the Mississippi, with measurements of many—Continued. 

~ |Tailtoend| E } ss 
f a. ot— = s 
2B Date. Locality. Collected by— |= = sail see aes Remarks. 
Ee Bers [ote || feel 
a \a dole |e le he 

Uf Gy | aes nee eRe es Nichols; N. ¥-..-=-- R. Howell. ...-- 4.35 | 1.80 | 2.20 | 0.35 | 0.80 

1666 ¢ | Aug. —, 1856| Beesley’s Point, N.J.| S. F. Baird ...-- 5.00 | 1.80 | 2.00 | 0.42 | 0.90 

g545 Sept. —, 1856 | Carlisle, Pa .........|....do .. 4.50 | 1.45 | 1.60 0.75 

SES leas | lessees cerecsed lasccec CW eressaansads4 --do Say Nee heoten | Saeee 0.79 

Sifite || 188 | eeseeeechensed eee COE anse sens eeC0y seman S540) oeeeee| ene maa | eee Head 1.20; young. 
ee Feb. 26, 1852] ...... (imeem ates -.do. 4.50 | 1.70 | 1.80 |..... 0. 20 

is; |--- | Feb. 26, 1852|...... cit neste eenars Sido\e sacs saz BED os in| Pere eal ese ae eee 
fit ||saa0| peeceece bers ae feeeoce (UT Sc eee spensde= ~xiieocbasettc: Phot cece deca Becticny] nares Suckling. 

2257 o | Sept. 11,1856} ...... dorstce scons oe cok eee ctaces= 3.60} 1.40 | 1.60 --- | 0.78 

285 05 |PpGcaoseA tase ie nense Ose eee sere Ati eeboe pene 3.75 | 1.40 | 1.55 | 0.35 | 0.78 

2250 | ¢ | Nov. —, 1856 ]...... 0) vec seen ones beesdOpe nes tes SeA0\ eee |e eres |ece x20 || Says 
CT iy (eo |saen) Haossceens ros Williamsport, Pa .-.| I. McMinn ...-.. 5.50 | 1.60 | 1.80 | 0.40 | 0.81 

2168 |... 5.50 | 1.60 | 1.90 | 0.40 | 0.82 | | Very large and griz- 
2169 5.75 | 1.85 | 2.00 | 0.37 | 0.90 zly specimens. 
aes 4.75 | 1.65 | 1.90 |...-. | 0.76 
ots Senda) WicOi ewe 0.34 | 0.72 

4743 ERD U Ye a es 0.30 | 0.72 | Labeled “nasuta”. 

4720 = 5.00 | 1.80 | 2.05] 0.40] 0.85] do, 
Sg seo pss e ae set = a= Philadelphia, Pa ....|....do .....--.-- See oleae 0.37 | 0.£0 | Type of riparius. 

AG Doe erat | nea sae eraees Pennsylvania ..---- RECO aimclelcioarerte 4.00 | 1.40} 1.60 | 0.36 | 0.82 

PEE Neer ee aaeseecessne| |eeece Oe aeeseeernc ess SAG tL SbR6 5.10} 1.50 | 1.70 | 0.45 | 0.92 

Gino |leso [Lecenseteect! | SaaS Oy soeete been J.K. Townsend } 4,25 | 1.30 | 1.50 0.82 | Labeled “xanthogna- 

tha”. 

lode ees | ees eee do... Ee salle oy wee ana 4.60] 1.20] 1.35] ..-. | 0.79]. ao, 
4725 S| pees aaa Michigan ....--..-. J. LeConto.. --- 4.50 2 beetise 0.39 | 0.80 

Le eis | ae eoneesemcre Cleveland, Ohio. ..-.) Dr. J.P. Kirtlane) 5.00} 1.55 | 1.80 | 0.35 | 0.75 | Labeled “ nasuta’’. 

folk Peace se Cano Racine, Wis .-..-.-- Dro PR. Hoy, =5) ===. Suckling. 

oe DiyinFeton Co; Mo bey d0e. coe ee = Ne ae Peed _. do. 

Sa Saint Louis, Mo.... | Dr.G. Engelmann) ---. | ----. al see Se Ie Pe doe 

$340 |....| Nov. —, 1855] Clarke County, Va... Neisley-- | 4.00 | 1.30 | 1.45 | 0.35 | 0.80] Head 1.20. 

--- | Hillsborough, N.C..| M. A. Curtis -- | 4.(0 | 1.50 | 1.70 0.78 

20) Secccooaseao ot ease oleae oc nee Ce wee too saa 4.75 | 1.60 | 1.80 0,79 

ec) Ee ee ee Prairie Mer Rouge, | J. Fairie .---..-- 3.50 | 1.30 | 1.40 0.77 
La. 

JAE Bal (ae ee oe eee dori 2 Te eee 4.00} 1.10} 1.10] 0.37 | 0.82 
AGOSI" heen oer. Sacees- 5-2 EasternUnitedStates| W. Cooper .----. 5.50 | 1.55 | 1.75 | 0.40 | 0.80 | Labeled ‘‘rufescens"’. 

4713 | -...| —— —,1846]...... Ce Rais Dr. T. M. Brewer} 5. 00 Very gray, like “brew- 

eri”; labeled “ na- 

suta”’. 

ONO | BRE ee Boeaeee= ect eseion Gotccescexc me Major LeConte.-| -.- ans] eenin=e Young; labeled “ onet- 

da”. 

0.35 | 0.78 

0.35 | 0.76 

0.38 | 0. 83 

0. 35°] 0.78 

0.38 | 0.85 

0.33 | 0.84 

SAVORED petite sane een areca meee ren ans cee seiccccosscmsce 1509) haces 0. 80 | 

Minimum 1.10 - | 0.72 Hi Gross. 

Maximum 2000) caaeine| nsec 0.92 

167 

TABLE XLII.—List of specimens (additional to those of Tables XX XIX, XL, and XLT) of ARVICOLA RIPARIUS 
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The large amount of material in this table gives the following results:— 

The average length of the trunk (head and body) is 4.42, or slightly less 

than four and a half inches. The minimum, of apparently adult animals, is 

3.50, the maximum is 5.75, and so two inches and a quarter is the gross 

amount of variation deduced from the figures as they stand. “To make 

allowance, however, for probable error, both from inaccuracy of measure- 

ment and from imperfect preparation of the dried skins, from which most of 

the measurements are taken, and thus to keep largely within reasonable 

bounds, we will add 0.25 to the minimum and subtract 0.25 from the maxi- 

mum. With this very liberal allowance, it will be seen that we have proven 

a net variation of one and three-quarters inches to occur in the sixty-three 

specimens measured. 

The tail averages 1.59 in this series, with 1.10 and 2.00 as extremes. 

Making a fair allowance for error, as before, its true variation may safely be 

held at three-quarters of an inch. Its average length relative to the trunk 

is as 4.43 to 1.59 :: 1: 0.36 nearly, or a little over one-third the length of 

the trunk. 

The average hind foot is here 0.80, with 0.72 and 0.92 as extremes. 

Probably little or no allowance is here to be made for error, as the feet are 

never skinned, shrink but little in drying, and can be measured to a nicety. 

‘The hind foot, then, varies ¢wo-tenths of an inch in length. 

We tabulate a résumé of the four preceding series, as far as the three 

principal measurements, of head and body, tail vertebra, and hind foot, are 

concerned. 

a Length BE head |} |... ; 
3 and) beds Tail (vertebre). | Hind foot. 

x“ — = —- 

= 2 = : 5 = Series Ur Oe ae cee ise ec lesa | 
2a ep A = ec S =| 4 ‘| = 
2 = oe a S JS =I Ss = & 
Ee 3 oll Sa a 4 a 3 4 2 
s = cs — - aS = > i = 

A <A | = = < = = < =| = 
L | a | E 

Philadelphia series....-. ......-...- 19 | 4.35 | 4.75 | 4.00 | 1.42 | 1.60 | 1.25 | 0.77 | 0.82 | 0.70 

Massachusetts series .-.--......--- 16 | 4.52 | 5.75 | 4.00 | 1.66 | 1.90 | 1.37 | 0.76 | 0.85 | 0.70 

Wlinois;/S¢! series|sesss- se aes ee cee 16 | 4.04 | 4.50 | 3.50 | 1.49 | 1.70 | 1.25 | 0.79 | 0.85 | 0.75 

Generaliseries- <= << 32-222. soos cece 63 | 4,43 5.75 | 3.50 | 1.59 | 2.00 | 1.10 | 0.80 | 0.92 | 0.72 

114 | 4.33 | 5.75 | 3.50 | 1.59 | 2.00 | 1.10 | 0.78 | 0.92 | 0.70 

Combining the results of the 114 specimens, we have an average length 

of trank of exactly four and one-third inches; a length of tail of 1.59, or almost 
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exactly one and three-fifths inches ; and a foot of 0.78, or nearly four-fifths of 

an inch. The majority of the specimens run from 4.25 to 4.50 in length; a 

large proportion run between 4.00 and 5.00. Only eight specimens (about 7 

per cent. of the whole) exceed 5.00, and only twelve (about 10 per cent.) of 

the adult ones fall below 4.00. The proportionally longest tail is as 0.41 to 

1.00, or a trifle over two-fifths of the trunk; the shortest tail is as 0.27 to 1.00, 

or alittle over one-fourth of the trunk; the average tail is to the average trunk 

as 0.37 to 1.00, or about three-eighths. Only a single foot of the 114 exceeds 

0.90, and only three touch this figure; not one falls below 0.70. 

The limits of what may be called normal individual variability are easily 

set from the foregoing figures, and the bounds of possible variation as readily 

perceived for both absolute size and relative proportion of parts. It must 

be observed that we have not yet presumed to inquire whether more than 

one species be represented in the series; but what we claim to have shown 

is that no more than one species can be predicated upon these specimens 

from size and relative proportion of parts, since the absolute dimensions grade 

imperceptibly between the extremes, and the relative measurements are 

inextricably interlaced. 

As a supplement to the foregoing, we subjoin another table of more 

detailed measurements of numerous a/coholic specimens, all from the Eastern 

United States. This table extends and checks the above results to the last 

details of structure, and requires no further comment. 

TabLe XLIIL.—Measurements of forty-five (and list of many other) alcoholic specimens of A. RIPARIUS from 

the Eastern United States. 

| | | i ] 
o From tip of nose} Tail to | Length 

3 to— eud of—| of— 7 

Fl —— : 
A Locality. Collector. ‘ SS aes ae Nature of specimen. 

a) E e|=|S la 
E ; 4 —loa/e)/s)o|/3 | =& & 4 2 B o | Fa eee I Ales 
= i 0) eta ey PES TOD (io pe 
o we AIR /O;H | F || e|a) A 

— = ——— | _— eee 

7442 |....| Halifax, Nova Scotia..| J. B. Gilpin. ..... 19. 45) 1. 10/1. 20/4. 20 1. 60} 1. 90/0. 45/0. 840. 50) Alcoholic. 

BP ed lf es bee CO) BARS s bee sae wee e=aececae ns Bao Boos Reod Peed Bete bo ocd ec == do: 

94380 alec ote GW) Sss-Sspnedosse 10) Gonccosedats Jeze-[oee-de aad ba Bara Berd beer) Basel 

4897 od | Meadville, Pa.... ....| J. F. Thickston . --|0. 47/1. 02 1. 30/4. 50/1. 80/2. 00,0, 44/0. 90.0. 45) .. do. | 

2531 4).--.] Labrador ...-...-...- J. Wyman ....... wei[oees|oee [eee ]eee | oe [eee [eeeseee Alcoholic ; young. | 

4967 |....| Lake Superior .....-- George Barnston Blom ase eee eso pe ---|---.|---.!....| Alcoholic, 

9479 =i) coscncecases: Bilereelee cecfeee [one [eee [oeeefeee -.-do. 

9923 Sido cc eee Bal ae base eee |e eee |e: 
OST | eee BdOR 2202-2220 55) |\ seed fcieel pod faceel) 8 [lace |foacy bcd bbetile: 
10574 ?|..-. fee OO Peaseacance Srlkised bso|oced| bes siietd| saps |ocee[Seor|onseOO. 

Tel B. F. Odell .....-- Br Peed Heer sere aes bee-| oe Bead Booed pace le 

| 7597 R. Kennicott -...-- we-[ones|eee w-|ene-[o-- J--- [----]----]e-- do. 

| 7580 mend Ote echo Allies lecealbs |---| == ]0-43}0. 80) -..|..-. do. 
| 
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TanLe XLILI.— Measurements of forty-five (and list of many other) alcoholic specimens of A. RIPARIUS from 
the Eastern United States—Continned. 

& From tip of nose} Tail to| Length 

2 to— end of—| of— E 

5 Locality. Collector. 2/s % Nature of specimen. 

2 3 lel Plela 
5 |s Slee a ts Weal Sols le 
a We Sl\AlSolaele lola |a)/e 

4908. |....| Canada West .---..-- D. W. Beade 40 = E 25 .| <=))||-<=0]-0< | 2Xtcoholic; 

7630 |....| Minnesota .-. O. E. Garrison - Sea heecSella-s tetas [heed |Sose| ood loesct lis 

7653 (| ...| Racine, Wis IPARAHOoy, 32--h eee" || a j\|ace Bese ieee sla es eed erin 

10576 

to | sll penecs do watcceucsese ee Beet aa Secs acc 5 es Se ee oe ee eel eel eed eee CLO 

10578 J 

yal 

torss|ss<3|ceeces ORG eoecronce Raa Seriscenosus 24 Su} b= /eet Sl eo] kA SS eel | ee ee edo: 

| gag | 
10579 

to .- | Saint Louis, Mo..-..-. G. Engelmann.... | .- | --.|.-- Sa) 5a | Per || ceel eed pace 

10584 | 

2853 | 2 | Wethersfield, Conn ...| C. Wright ..--.-- 0, 45) 1. 00) L. 25/4, 25) L. 50/L. 76/0. 40/0. 75)0. 45) ..-.do. 

CE i ested loads dove. se cees cmos: Seen eee east =ollisedleace .---|....] 3 very young. 

10585 | 

to f pobece WO RBar alee OVE ces See tsccs 3a ----|.--.| Young. 

10593 ) 

ASI Sul tear |eMEnine passes eres W. Stimpson...... 0. 52}. 20) 1. 40/4. 50} 1. 80/2. 10]0. 43]0. 82/0. 52]... do. 

10594 | ss \)e.t5- G0) acccees 2s oct eee OO mecca Bee) Hee bento sce acer esoel ser sacs Base eect 0 

7616 | ...| Essex County, N. Y...| G. A. Scott....... Saale heron oeeelllseiniell eel eran | ecto Eee ere 

27 | 9 | Waterville, N. Y..---.- Hi Dawisese ase 0. 50/1. 00) L. 20/5, 00) 1. 60/1. 80/0. 44/0. 80)....| Teats: 4 pect., 4 abd. 

TURE | Noel aesces dome sae Sec) oso ace kas: Be ee ee eed eatell Sere [ose besa eee! 

9888 | ...| Hillsborough, N.C .. | M. A. Curtis -...- ---|----|]----/4. 90} 1. 75/2 00/0. 45/0. 80]....| Alcoholic. 

10596 |. a Eee ||Esen (eee! Peele 
TH17 50 1. 90]0. 46/0. 85]... .).--.do. 

2249 a, 1, 78]0. 45}0. 80} ...|....do. 

2250 1, 70}0. 410. 86}... .).--.do. 

2851 1. 72}0. 40/0. 79]. ...|.--.do. 

2862 

2263 eon 

TOSL su 

2854 

F617 

10597 

10598 

9868 

10599 

10600 me 

10691 a 

10602 cad 

EY NE oa 

sa) 

£0) Geil ee| |i seee= WO tsccseee temas pense anes senee Deals sea) nesa|beee|sene Sel ace bikes do. 

osit | 

4893 |....| Waterville, N. Y...... | Davis. - Bod] aac esee Sse vecc| seat | ease laa ....| Alcoholic ; 12 young. 

et 

to Pac) SSEEA Gere cetn et aaa Sec G6 ssh edsecde 550) bse sae seoe Ana Bas-|\5Se {|e ..-.| Alcoholic. 

10621 | : 

7614 |....) Oneida County, N, Y.-|....do ..........-.. Spee | eee | eee eee sest|best|bsodl sees .--.| Alcoholic ; 4 young. 

10623 

(1) bal ses beeen WN egeas Sees Boo Nissen a cbeess Bae sed eed eos boee|teculoese|coee ..-.| Alcoholic. 

10629 J 
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TABLE XLIIL.— Measurements of forty-five (and list of many other) alcoholic specimens of A. KIPARIUS from 
the Eastern United States—Continued. 

: —— —— 

| oi | From tip of nose| Tail to | Length 
3 to— endof—} of— | = 
E = z 5 —| 3 
a Locality. Collector. eis Nature of syecimen ae S S =) ° rt 
I = S/S ]o 
2 & eee ee tl mye ies 

i 2 |# Slals|Slelels|ale 
Oo |a BIA/Ola|el/a/s |e] 

7621 -- | Germantown, Pa...... M. Sergeant ...-.-.. as = Bon seed ee = Alcoholic. 

10630 

to | soa secee 0) 252 Sen see secee| tee CO ieaiaetciaabe atstsrals Sie |e | een tee Isao) |) onl | oes I lleeioe| tase | eee (a 

10633 | } 
7648 5a}. 18) 1. 35]5. 75}2, CO}2. 4° |0. 49/0. 86} .. | .. do. 

10634 1. 20) 1. 35)5, 00/2. 00/2. 30/0. 46/0. 90} -. | .. do. 

*7590 1. 15) 1. 30/4. 62)2. 10)2. 35)0. 450. 88) .-.) .-.do. 

10636 A520 LAO SS eae leaeul|iaat lea Or 

10637 
) 

ae ee Ener do) 22c232.c2bese 22 eit ores Basse ee i do, 
10045 | 
7620 | .. | Hingham, Mass....--. T. M. Brewer .... |..-.| -- |--- |5. 75]L. GO}L. €5)9. 43/0. 82]... | ...do. 

10646 | 

to Een asomee GN eee So sorpecosee= coc Gesce seasons oP == sez fase fee p ees] = | ==) ---do, 

10650 | 

2828 | ¢ | Muskeget Island -.... pa O0 enone ----- 0. 57/1. 12/1. 37/4. 60/1. 77/2. 07/0. 42/0. 88! -. 
2809 2} L. 56). €1/9. 410. 90] -- | \ Types of  Breweri.” 
2833 L. 31) 1. 54)0. 40/0. 81) -- | 

2903 1. 3/1. 55}. 36/0. 80]... | Alcoholic. 

2904 1. 60). 80)). 44/0 83)..-.] --.do. 

2905 L. 60) L. 85'0. 440. 85]... --) -.. do. 

2906 L. 40) L. 6! |0. 42'0. 80) -- | ...do. 

2907 1. 50) L. 75/0. 40/0. 83! ~~ 21... do 

2008 1. 20) L. 45/9. 36/0. 80) - . do. 

2909 ‘L. 60/1. 85)0. 38/0. 8c] .- | -..do. 

2910 L. 25/1. 45/0. 37/0. 82! .- | -..do. 

7608 A Seca) = |feoc|fyeoil eel crcl, aliases --. do. 

10651 \ | 

to Be Wennas CINE Ss5sS5sesssc5 S. F. Baird ....-.. ape a aloe 

10664 
2n55. | 1. 93)1. 40/0. 40/0. 84) ...) Alcoholic. 
2856 =e 1. 40) 1. 60/0. 40/0. 85|.--.| --.do. 

2857 fou 1. G5} 1. 95)). 41/0. 86)9. 44). do. 

2858 fol 1. 33}1. 55/0. 40/0. 83}... |.--.do. 

2259 | _. 1. 33)1. 55/0. 41/0. 84/0. 48: __ do. 
2860 oe 1.45) .. |9. 40/0. 81/0. 45) -..do, 

2861 54 1, 25) L. 40)). 40/0. 72) --.| ...do, 

2264 eS L. 30} L. 50/0. 42)0, 80/0. 43)... do. 

2865. |.-- 1. 60/4. 85/0. 41/0. 83)). 43)... do. 

eri | eae 1 50)t. 80/9, 40/0, 80/0. 40). . do. 

2867 ot 1. GOL. 76/0. 40/0. 74]. --.|....do. 

: 2868 1, 35/1. 57/0. 40/0. 76/0. 43). ...do, 

ees es 1. 48]. 68/0. 43/0. 80]. --.] --.do. 
(HT eee Re aC (See i pean Se eNOrseccsescees es 0. 450. 90) L. 25/3, G0}1, 32] L. 52/0. 40/0. 76)... .|. .-.do. 

2862 Oo Philadelphia aie eae pam ome eee nals eecee 0 46/0. 90}... .|3. 80}1. 60} L. 80/0. 41/0. 84)...-|....do. 

2 as lie Onl Pere OO esaeee teas Sas eee ced ao5 sce onizs 0. 42)0. 84) - - - 3. 20}1. 10)... 0.3210. 73}.-- |+--.do. 

2852... | Bradford County, Pa..| ——? .....-....... 0. 45)0. 99} L. 22}4. 75) 1. 64) 1. 90/0. 40/0. 75)0. 55]... do. 

7584 ....| Alleghany County, Pa.| B. O. Walker...... aes PREP eo ectee] loses foes Or ocd ost jee .-- do. 

10665 

to SHEP RESeeS OT leces ae = s4e6 23 aed do easeoe eee Boer bes | Nn ere beck Peas Perel lees] Bee Ee sdos 

| 10673 : | 

*759C and some others from Burlington have unusually long tail, as in the Hesp. “‘ myodes” from that region. But this 

feature does not mark them all; they vary half an inch. 
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TaBLe XLUL— Measurements of forty-five (and list of many other) alcoholic specimens of A. WAPAarius Srom 

the Eastern United States—Continued. 

s From tip of nose | Tail to | Length 
= to— end of—| of— | .. 
E z 
A Locality. Collector. A = |¢|% | Nature of specimen, 
= = S S| a =) -|s|& 
3 Ble Meee ese) Sess | 5 a Slelselsl|e)/ 3/8/38] 
= a 3 =) at 2 a So Ra o 

5) A RIA lO/HF IF /A/A/a|a 

7591 | ...| Salem, Ohio..-.....-. Judge Newton ....}.--- -.|---.|..--| Aleoholic; very young. 

10674 | 

(Obl bond lescosc! QQ) sceanssoaccces act eocpeacnscsce||50-][5-0¢! ee ee -| Alcoholic. 

10688 J 
Q28R5 |...- con |S B8 |Wiae-||sse do. 

2886 Bo) aoe So 5 

2887 a2 Red peed Sce|ssclsocd| [tind oe 

10778 7 |-.-- Sellesss bee [lease }-a-<|es0 -| Supposed 5 very young. 

10779? 9) fe fecal) seas) oes Supposed 6 very young. 

“10780 | 

(GO) pl) oe iesse an GY) socsosoecassAss sed Sser sao ccos = sac||aes Alcoholic. 

10806 J 

7615 | --.| Pembina, Minn ....... i se |[pmeeley 

| teste el eeee- do .do. 
10808 ao esssose do s ..do. 

10809 |.--.|------ do. > --.do. 

LOBLOM | Rees] - a= GM ererarornce ofas alte E =|. --1 00. 

9882 |....| Wood’s Hole, Mass ... .--do. ‘ 

10811 |..-. --.do. 

10812 - do. 

10813 S| WemlOs 

* These 27 specimens not identified by teeth, with few exceptions. It is necessary to make a note of these for fear 

there may be some Pedomys austerus among them. 

TABLE XLIV.—Measurements of thirty-nine dry specimens of the Rrvarius type from various localities in the 

United States west of the Mississippi. 

rae 
E . | 3 e 
3 Date. Locality. Collected by— ct ls & 3 Remarks. 

B fy s|2 | 3 
A n =e is) Rn 

.---| Aug. —, 1871 | Yellowstone Lake .-.... F. V. Hayden ...-.| 3.75 | 1.20 | 0. 67 

.---| Aug. —, 1871 soacities CBT) |lpasace 0.74 

---| June 19, 1871 4.30 |...--- 0. 72 

an aND0}|beeane 0.70 

4.50 | 1.60 | 0.78 

SRA |Ssocemonsdccae 3.50 | 1.30 | 0.76 

vaes| DULY, My TEGO) | 225-00). cssceccsasasemes 3.60 | 1.30 | 0.72 

fo | hak rea ha Naito eeeet Win RAcsessancinosocc 4.25 | 1.40 | 0.78 | Fresh: ‘‘5.00inlong; head 1.25", 

----| Aug. 26, 1856 Ee 3.25 | 1.05 | 0.70 | Young. 

o& | Aug. 11, 1857 | Cheyenne Pass, R. Mts-- 3.00 | 1.00 | 0.65 |....do. 

o | July 28, 18—| Cheyenne River, Dak .. 3.50 |..-... | 0.77 | Immature. 

July 24, 1857] Medicine Bow Mountains} W. A. Hammond._| 3.25 | 0.70 0.60 | Young. 

bool cettadesssadd East of Fort Union -.... G. Suckley .....-. 2.00 | 0.75 0.60 |... do. 

6b | Acescce ss Sawatch Pags..-......-. — Kreutzfeldt... | 2.75 | 0.90 | 0.60 | Young; type of ‘ modestus”’. 

sal asossoesceonad sosaos Cri eee ete ----do ....--.-----.| 2.75 | 0.90 | 0.65 | Young; ‘‘ modestus ?”. 

oo -| Denver, Colo........-.-. BE. Palmers:::..22. 4.20 | 1.30 | 0.79 | Like ‘‘edax” in color. 

=33 Central Plains.......... C. Wernigk..-.... 3.75 | 1.25 | 0.74 |.--.do. 

Q | Apr. 17, 1858] Fort Bridger, Utah .....| C. Drexi!er ........ 3.50 | 1.25 | 0.68 | Young. 
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TaBLe XLIV.—Measwrements of thirty-nine dry specimens of the rivarius type from various localilics in the 

United States west of the Mississippi—Continueds 

g 3 
B ; |3 3] 5 
= Date. Locality Collected by— = a 5 a Remarks. 

od | May 28, 1858 | Fort Bridger, Utah...... GC: Drexler... ---- 4.75 | 2.10 | 0.78 

9 | June 9, 1858 SOOr eae ce coe se 3.75 | 1.00 | 0.70 

o | June 4, 13858 Bl eect eas petein deel Neceratala 0.79 | 

-cSopdese. a5 KE. -Palmer.-.-.-2=.|)d. 90), -.-20)/0. 74 

OO) ea. cwatee ee «Tl Pears 0. 62 

Js Meiner: <2. --- 4.50 | 1.30 | 0.79 | Dark-colored. | 

do:-gs2-<5-50 5 5.00 | 1.50 | 0.77 |....do. 
do 4.75 | 1.35 | 0.85 -.do, 

( saasaaenaeane 4.25 | 1.95 | 0.78 |....do. 

5560 (UY) pak aooseccbecss se PaeGO apsosce sess |} eh ee ety OMe aa oiler, 

-| Fort Tejon, Cal ..-...-.. J. Xantus.........] 4.00 | 1.65 | 0.90 

-| Upper Pit River, Cal....} J.S. Newberry.-..| 4.50 | 1.50 | 0.73 | Type of “longirostris”’. 

-| Lost River, Cal .......-.. seen) ackeoceseasas 4.50 | 1.55 | 0.81 | Labeled “ montanus”’. 

Petaluma, Cal .---...-.. I. Samuels...-----| ..... 1,60 | 0.80 | Labeled ‘ montanus ?". 

Monterey, Cal ...-...--. A.S§. Taylor. .-.-- 4.33 | 1.80 | 0.83 | Labeled * edaz?’’. 

San Diego, Cal.......-- J.F.Hammond ..} 3.40 | 1.40 | 0.80 | Labeled ‘‘edax"’. 

sO wae Sos eaxsocs 4.40 | 1.85 | 0.88 | Labeled “ edaz ?”. 

J. LeConte 2.2.22! 4.00 | 1.55 | 0.90 | Type of “edax”. [“edax”’. 

=e5a6 do ...............-.| U.S. Ex. Exp ... | 3.80 | 1.45 | 0.83 | Labeled ‘‘ californicus”’; like 

ean do}. -....-.-=....-..] -..00 ..-.......---| 4.00 | 1.75 | 0.80 | Type of “californicus”’. 

Puget Sound..-......-.. eadowee-se see: 3.50 | 1.87 | 0.87 | Type of * occidentalis”. 

EXON BEB peS=me oh sono reps cree asoos3 4.18 | 1.53 | 0.79 

As will be seen, this series embraces the type-specimens of all the 

nominal species we are to discuss except “montana”, and of this there is 

a typical example. The series was made up without the slightest reference 

to any desired or expected result, and simply includes, in fact, ad/ the dry speci- 

mens that have come under our observation. The seven specimens marked 

“young” are not grown enough to furnish available measurements; and as 

they would vitiate the result if included, they are omitted in computing the 

average. 

It is hardly necessary to more than allude to the average of this series 

as"compared with the eastern ones. The total length falls between that of 

the Philadelphia and the Illinois series, and is 0.15 below the general average. 

The length of tail is within a just appreciable fraction of the grand eastern 

average, taking place between that of the general series and the Illinois 

series. The average proportion of body and tail is (4.18 : 1.53) as 1.00 to 

0.34, precisely as in the Philadelphia and Massachusetts series. The average 

foot is precisely as in the Illinois series, and within 0.01 of the grand eastern 

average; only two feet touch 0.90, and none (of the adults) fall below 0.70. 
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But since several nominal species are represented in the list, which might 

collectively strike a general average without being severally on an average, it 

becomes necessary to discuss the series in detail. On running the eye over 

the column of lengths of ¢runk of the adults, it will be seen that they are 

imperceptibly graduated from 3.50 to 4.75, and that this graduation is inde- 

pendent of geographical or other considerations. We have only, then, to 

discuss the relative length of tail and feet as compared with the body. 

Now, the specimens from Nebraska, Utah, and the upper and mountain- 

ous parts of California do not differ in any way from the eastern in size or 

shape (as will be seen by making a calculation from the figures). ‘Those 

from the lower parts of California and the Pacific Coast itself (representing 

“edax”, “californicus”, and “occidentalis”) average a little less (3.92 ; that is, 

0.16 less) than the average of the whole; while the tails average a little 

more (1.33; that is, 0.15 more), giving a relative length of body and tail as 

3.92: 1.68 :: 1.00 : 0.43; while that of the whole eastern series is only 

1.00 : 0.87. The feet are correspondingly enlarged, averaging 0.84 instead 

of 0.79. We may say, therefore, that these specimens are a little smaller 

than usual, with tail and feet both absolutely and relatively a little longer. 

But we must remember that this is only one end of a very long series of 

145 specimens, a great many of which shade up to this extreme, and some 

of which overlap it, and that the utmost of variation in these 39 specimens 

is fairly within the normal limits of variability we demonstrated for the 

eastern series. We now propose to match several individual specimens out 

of this series, as nearly as may prove possible, with eastern ones. 

No. 4318 (Nebraska) is 4.50 1.60 0.78, and No. 8325 (North 

Carolina) is 4.75 1.60 0.79; differing less than two specimens from 

Nebraska. No. 3551, from Utah, is 4.75 & 2.10 0.78, -and No. &57, 

from New York- City, is 4.75 & 2.00 & 0.80; difference much less than 

that between the several Utah specimens. No. 3867 (Fort Crook) is 

42514083; No. 4723, from Pennsylvania, is 4.00 1.40 X 0.82; 

the type of “longirostris” (No. 1268) is 4.50 & 1.50 & 0.73; a Philadelphia 

skin is 4.25 1.40 0.70 (precisely the same proportions). A typical 

specimen of “montana” is 4.50 & 1.55 & 0.81; a Philadelphia skin is 4.60 x 

1.55 X 0.82. The type of “edax” is 4.00 X 1.55 <‘0.90; No. 903, from 

Nantucket, is 4.20 < 1.40 & 0.85; and No. 901 (type of rufidorsum) is 4.20 X 

1.55 X 0.82. The type of ‘californicus” is 4.00 X 1.75 & 0.80; No. 1578, 
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from Massachusetts, is 4.00 & 1.56 0.80. Occidentalis” alone has pro- 

portionally longer tail and feet than any other of the whole series, but it 

grales through “californicus” to the rest. The difference in the length of 

the foot between “occidentalis” and * californicus” is only 0.07, which of 

course furnishes no character of the slightest import, as we have seen a vari- 

ation of more than twice as much in eastern specimens—enough to more 

than counterbalance the greater relative discrepancy, which is owing to 

“occidentalis” being a smaller individual. According to Baird’s measure- 

ments, the tail of “occidentalis” is 2.00, and of californicus 1.50; but there 

appears to be some mistake here, and at any rate the specimens now in our 

hands show no such discrepancy, one being about 13, the other 17. They 

are both prepared in the same style, and apparently by the same person. 

The above will be sufficient, we presume, to establish what we claim: 

that in points of size and shape there is no difference whatever between the 

eastern series and nearly all the western series, and that there is no difference 

in these respects of specific import, or even enough to constitute a geograph- 

ical variety in any of the 145 specimens; and that, therefore, if more than 

one species is to be established, it must be upon something else than size or 

shape. 

To this we should add a word concerning Arvicola “modesta”. We regret 

that we cannot agree with the proposer of this species, that although it is “not 

quite grown, the skull shows that it would not attain to much greater size”, 

To our view, this skull is that of a very young animal, as shown by its size, 

smoothness, fragility, absence of muscular impressions, loose sutures, &e. It 

corresponds in these and all other respects with several specimens of very 

young eastern and western Arvicole measuring two or three inches long; 

while the external dimensions are the same as those of the several young 

ones with which it is associated in the last series given. 

We supplement the foregoing table with one of more detailed measure- 

ments from alcoholic specimens, dismissing it with the remark that it amply 

confirms what has been already deduced. 
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TaBLE XLV.—Measurements of thtrteen alcoholic specimens of A. RIPARIUS from the United States west of the 
- Mississippi. 

Noreitons Tail to end | 
of— 

g Locality. Collector. “hs =; # z 3 Remarks. | 
2 a : z = 
g é Pa 3 t= = iS 2 = fo 
td i) o ° s ov CI S = 2 
A i) i) i} a > os] & iss) a 

7611 Fort Bridger, Utah* | C. Drexler .----- 0.48 | 0.98 | 1.18 | 4.50 | 1.20 | 1.30 | 0.38 | 0.70 | 0.50 

10042) 

to r Bede ae aseeteeoac Sadi Oaner Ronse Ihoodoe| [pscetel|aen ssl bessoa)|sSscos|asesel] Gap cellissossall) eSe% 

10067 J 
T7737 Ace ) Be Sy ieee OnE eee 

10068 |.--. 1.45 | 0.33 | 0.72 | 0.42 

10069 |.--.. 1.45 | 0.40 | 0.82 | 0.45 

10070 aes sce 1,90 | 0.38 | 0.77 | 0.55 

10071 SSO naeasseneneatod 4.00 | 2.00 | 2.15 | 0.40 | 0.80 | 0.52 

10072 | Carson Valley-..----- Pee Oe ee cece rene | Seba) opel | Sei ee=e5)| Seses|| Soe5-|se-css ase. 

7738 ~+| Yort Kearney. .-.---- Perils =aasoetcce 0.52} 1.00 | 1.25 | 4.75 | 1.80 ]...... 0.40 | 0.80 | 0.52 

1925 | Medicine Bow Creek) W.S. Wood..--. 0.40 | 0.80 | 1.10 | 3.20 | 1.19 |...... 0.57 | 0.70 42 

1269} | Klamath Lake.----- De SONG W DENI es | mea eae oat] Peete Peat! heel eee So pisces Sees Young. 

1270%4| Upper Des! Chutes 34h ee 100 ac terete am a | lente | eet | era | | eerie ene ee | 22.00: 

4835 | Upper Platte River | C. Drexler -..-... 0.50 | 1.00 | 1.25 | 4.00 | 1.85 | 2.00 | 0.40 | 0.80 | 0.55 

757L | Black Hills, Dak...) F. V. Hayden ...} 0.45 | 0.92 | 1.15 | 4.00 | 1.30 | 1.50 | 0.38 | 0.80 | 0.45 

10073 | Kort\Shaw, Mont ...| R.B. Hitz. .-----] <2. -2|) -.-- | coo} oe SUM bi bill! Sees 0. 76 me 

7624 Kort'Crogks Cal: >-<:| id; Wellner asso.) eae eo | etal erin! |e cere! esters | eer re et ee Young. 

7739 Fort Tejon, Cal.....| J. Xantus.....-. 0.55 0.57 

2526 | San Diego, Cal ..... | J.F. Hammond | 0.52 0.55 

9893 | Monterey, Cal ....-. Dr: 'Canlfield’=s || ccee| estan a weose | seme eee eee | eee cll homeo mean Young. 

ORIG adv a se be eet pee en ein Steal eared) petenecl| mad Deer eater cell See ee rere Rees Esso. 

10074 | | 

to =200\=,.coset eocans 8 waGO). ese sn eweell pear el lyseses| iscees | taem==|soeeee eee Asoq| Neeses| | eecre poeetiths 

10081 J 

* Drexler's numerous Fort Bridger specimens we haye not thought necessary to measure in detail, as they differ but 

little, and are precisely like the dry ones already presented. McCarthy's, from the same locality, show a good deal of difference 

in length and stoutness of tail. It will be observed that these specimens, which we cannot distinguish even asa local strain, 

from ordinary riparius, were collected in company with a lot of A. austerus var. decurtatus, which seems common in that 

locality, and is distinguishable at a glance. Even the collectors appear to have separated the two species, to judgo from tho 
labels. 

+ By some misprint in Baird’s work, Nos. 1269, 1270 are given as mounted, whereas they now lie before us in alcohol. 

Having exhausted our data of size and external shape, we will next inter- 

rogate an extensive series of skulls of eastern and western Arvicolas of the 

riparius section, to see if there be any cranial characters upon which more 

than a single species may be predicable. 
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TaBLe XLVI.—Measurements of sixty-eight skulls of eastern and western specimens of ARVICOLA RIPARIUS. 

Under jaw from Widthat—| 2 | & Z| & 
tas sd 4 B tip of incisors to— 2 2 

a A= | i |) 8 a A 

S| se | oe peels |S 
Locality. a S SI g |28 EI = Remarks. 

; “be She) | eee eel Sale 
3 ret SGT eval lmc=aiaees lee hace eee f= 
B ea Se Sa a ee ey ee ee ee EP S cS) 2 B = © o a = = ° Co) 
A R 5 N °o =) R 4 Aa ld = = 

O88) |p 0. 72 0. 30 

0.20 | 0.56 | 0.74 0. 33 

0.18 | 0.59 | 0.75 0. 34 

0.17 | 0.58 | 0.77 | 0.32 

0.20 | 0.61 | 0.77 | 0.30 

aotaa| fossa coast , . 25 | 0.30 | 

0.20 | 0.62 | 0.78 | 0.80 | 0.26 | 0.32 

WEP DT ps ar 0. 80 0.30) 0.35 

0.55 | 0.70 0.25 | 0.28 

aime) OSEO) | Pee ee Ose) | Ondo: 

0. 62'| 0.80} ---.. 0.27 0,35 

0.60 | 0.78 | 0.82 | 0.28 | 0.30 

S20) | Seterarel | tesa ala | meme 0.26 | 0.27 

0. O20) eater 0.74 | 0.76 | 0.24 | 0.30 

0. 0. 23 

+ 0. 0. 36 

$23 0. 0. 25 
20,00 Hingham, Mass... ...-- 0. 0.35 

+443, | Wood's Hole, Mass.--..- 0. 0. 32 

0. 0. 36 

0. 0.34 

0. 0. 30 

1 0. 0.31 
Ke z 0. 0.37 
FOgh Nichols; WN, Wie: 5 sac 0. 0. 36 

Jase Essex County, N.Y ..-. 0. 30 

1iif | Philadelphia, Pa... .... 0. 34 

945. | Foxburgh, Pa......-.-.. 0. 30 

one |... Gi icine Oreos 0. 33 

1977 3 ROLY gues Meee eel pace Premect iaeee 

9p2 1.08 | 0.44 | 0.62 17 | 0.27 | 0.20 0. 36 

2pB 1.05 | 0.43 | 0.63 16 | 0.25 | 0.24 0.34 

3323 AOS? 0-40) eee =e 0.15 | 0.27 | 0.18 0. 33 

Tigo 1.06 | 0.42 | 0.64 18 | 0.27 | 0.21 0. 32 

Aaze Heyy |e 0259) |) 07 15y}5 2-5. 0. 18 0. 30 

17.07 1.02 | 0.40 | 0.60 14 | 0.25 | 0.21 0, 32 

240 |...---0 -.---------2-----| 2222 |.-22--|eeee ee] =e 0.26 | 0.19 0. 30 

4860 1.00 | 0.40 | 0.53 | 0.17 | 0.24 | 0.20 0. 26 

Aber 1 07 | 0.40 | 0.62 | 0.15 | 0.27 | 0.22 0.31 

RANT Washington, D. C. 1.13 | 0.45 | 0.66 | 0.18 | 0.26 | 0.23 0. 36 

£970 Clarke County, Va 1.00 | 0.39 | 0.58 | 0.16 | 0.27 | 0.21 0.3L 

UIE West Northfield, Il ....| 1.05 | 0.42 | 0.58 | 0.15 | 0.27 | 0,22 0.31 

132.0 1.06 | 0.49 | 0.60 | 0.17 | 0.28 | 0.22 0. 32 

45455 1.10 | 0.40 | 0.62 | 0.1) | 0.28 | 0, 21 0.31 

fans 1.06 ;) 0.42 | 0.61 | 0.15 | 0.27 | 0.21 0.31 

12158 1.00 | 0.36 | 0.56 | 0.14 | 0.25 | 0, 22 0. es 

doing 0.96 | 0.38 | 0.64 | 0.14 | 0.24 | 0.20 0. 3 l 

pees 0.95 | 0.35 | 0.52 | 0.13 | 0.24 | 0.18 0.25 | Not full grown. 

424 Gb seso)seecss [oreeee USP til Beso ene Bee cieal ei) (sco 2 =i ze 

Ah 0.40 | 0.62 | 0.16 | 0.26 | 0.21 | 0.59 | 0.77 | 0.20 | 0.28 | 0.33 

pane Detroit River, Mich. .... 1.00 | 0.38 |..-... | 0.16 | 0.25 | 0.17 | 0.56 | 0.72 | 0.77 | 0.27 | 0.32 

12 M 
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TaBLe XLVI.—Measurements of sixty-eight skulls of eastern and western specimens of ARVICOLA RIPARIUS— 

Continued. 
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e 5 é © ° ne EG aerate ° 
® | a=) a a S S Se aS] a 2 ve} a =| 26 > ee} ” wy hl eS ee) 
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Racine, Wis ..-..------- 1.03 | 0.40 | 0.58 | 0.16 | 0.26 | 0.21 | 0.60 | 0.78 | 0.82 | 0.27 | 0.32 

Saint Louis, Mo......-- 1.04 | 0.42 | 0.62 | 0.17 | 0.26 | 0.18 | 0.61 | 0.78 | 0.80 | 0.27 | 0.31 

Secsed do ..--.-----..-----| 1.04 | 0.39 | 0.60 | 0.18 | 0.27 | 0.24 | 0.60 | 0.80 | 0.85 | 0.27 | 0.32 

seace do ......-.-.-.-----| 1.02 | 0.40 | 0.56 | 0.18 | 0.23 | 0.20 | 0.58 | 0.74 | 0.77 | 0.25 | 0.33 

Pec OCoConcoCobscecndeecsun 1.10 | 0.45 | 0.67 | 0.18 | 0.27 | 0.22 | 0.64 | 0.80 | 0.83 | 0.27 | 0.34 

Prairie Mer Rouge, La..|.--.-.|.----- 0.60 | 0.16 | 0.25 | 0.20 |.._... 0.76 | 0.79 | 0.25 | 0.30 

eae (i erdecotecescs ce-[eseee-|------) 0.62 | 0.15 0. 27 | 0:22 |......] 0.80 | 0.81 | 0.27 | 0.33 | 

Montorey, Cal .......... 1.00 | 0.40 | 0.62 | 0.15 | 0.25 | 0.17 |......|.----- eae ere eee montanus? 

secno: do ......--..-------] 1.12 | 9.41 |......| 0.16 | 0.30 | 0.18 | 0.62 | 0.€0 | 0.84 | 0.29 | 0.53 | edaz. | 

Petaluma, Cal...-....-.-. 1.13 | 0.44 | 0.69 | 0.14 | 0.30 | 0.23 | 0.66 | 0.81 | 0.85 | 0.30 | 0.35 | montanus? H 

San Diego, Cal ......--- | 1.16 | 0. 42 | 0.64 0.17 | 0.30 | 0.20 | 0.67 | 0.80 | 0.85 | 0.29 | 0.30 | edax. 

Upper Pit River, Cal. --.} 1.08 |.-.--.| 0.61 0.15 | 0.37 | 0.22 | 0.64 | 0.82 | 0.84 | 0.29 | 0.58 | longirostris. 

Lost River, Cal .......-. | 1.03 | 0.42 | 0.62 | 0.15 | 0.27 | 0.22 | 0.63 | 0.80 | 0.87 | 0.23 | 0.37 

Fort Tejon, Cal .--...-- 1.05 | 0.42 | 0.63 | 0.14 | 0.25 | 0.22 | 0.61 | 0.79 | 0.80 | 0.21 | 0.36 

Californiat-—c--- -c.. = 1.14 | 0.43 | 0.65 0.19 | 0.28 | 0.22 | 0.68 | 0.81 |.--.- 0.27 | 0.32 | californicus. 

Des Chutes, Oreg...---- 1.07 | 0.40 | 0.63 | 0.15 | 0.25 | 0.20 | 0.60 | 0.80 | 0.84 | 0.25 | 0.32 

Puget Sound, Oreg.-..-.. 1, 12 | 0.42 | 0.62 0. 18'} 0.27 | 0.21 |...--- 0.81 | 0.83 | 0.30 | 0.35 | occidentais. 

The blanks in the foregoing table are owing to the defective condition 

of certain specimens. The measurement of the length is made from the tip 

of the nasal bones to the upper border of the foramen magnum. The height 

is the perpendicular from the posterior corner of the last upper molar. The 

orbital width is at the point of greatest constriction of the orbit. The zygo- 

matic width is at the broadest point of the zygomatic arches. The molar 

series are measured from anterior corner of the first molar to posterior corner 

of the last one. The length of incisors is their protrusion from the aiveoli. 

The condyloid dimension is measured to the back corner of the condyle. 

The average length of the whole series is 1.08; the minimum ®* is 1.00 

and the maximum 1.20, the latter occurring in one of the ‘“breweri” speci- 

mens. ‘The variation is, therefore, 0.20, or about 20 per cent. of the mean. 

The average zygomatic width is 0.64; the maximum 0.69; the minimum 

0.55. The proportion of length to width is, therefore, as 1.0% to 0.64, 

or as 1.00: 0.59. The molar series in both jaws is about the same, and 

averages a little over 0.25 of an inch (from 0.24 to 0.30); the upper incisors 

protrude about 0.20 on an average (from 0.17 to 0.24); the under are rather 

wy “Of adult specimens: several young skulls, ranging from 0.80 to 1.00, are excluded from the 
e. 
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more than half as long again as the upper, averaging about 0.33 (from 0.27 

to 0.38). An interesting point is seen in the eighth and ninth columns: the 

distance from the tip of the lower incisors to the apex of the descending 
process of the jaw is invariably a little greater than that from the same point 
to the back of the condyle. This probably characterizes this section of the 
genus; for in Petymys, at least, and perhaps some other sections, these two 

measurements are equal. The number of western skulls (eight) is too few 
to institute any very critical comparison; they average 1.10 0.64, while the 

eastern ones are 1.06X 0.65; there is every probability that this dispropor- 
tion would disappear with larger series. It is only to be noted further that 
No. 4156 bis (type of occidentalis) is among the largest skulls of the series ; 

tending to show that the present dimensions of the skin (34 inches) are below 

the truth, and, therefore, that the disproportion we found in the length of its 

tail and feet is really not so great as appears from the dried skin. Its dimen- 

sions are in no wise appreciably different from those of “californicus”, No. 4156. 

No. 7363 is the type of 4. “longirostris”, and must be examined in this 

connection ; for, as we have shown, there is nothing in the dimensions, nor, 

as we shall show beyond, is there anything in the coloration that cannot be 

exactly matched in almost any half-dozen samples of riparius. The diagnosis 

is:—“‘Skull 1.08 0.61, or as 1.00:55. Muzzle of skull very long. Distance 

between upper molars and incisors more than one-third the whole length of 

the skull.” But this length, 1.08, is precisely what we found as the average 

of the whole series. The width, 0.61, is within 0.03 of the average. Skull 

No. 7217, from New York, gives precisely these dimensions, 1.08 0.61; 

several others approach it within one or two hundredths. I can appreciate 

but one single discrepancy between this skull and an average one The 

incisors are a little tilted forward, so that their tips fall in advance of a per- 

pendicular from the tips of the nasals, instead of about under the ends of the 

nasals, as usual. This, with the corresponding change in the alveolus, makes 

the distance from the incisors to the molars just appreciably greater than 

usual; thus it is 0.37 in ‘‘longirostris”, and only 0.34 in the New York skull 

just cited. But the molars are not “thrown further back than in other 

species”; for, on taking their bearings from any other points of the skull than 

the incisors, they will be found in the usual position. Examination of a number 

of skulls with reference to the ‘‘set” of the incisors shows that this is very 

variable; their tips may fall behind, below, or in advance of the nasals, and 
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‘Jongirostris” is only a slight increase in the forward tilting they often show ; 

in fact, several eastern skulls differ more among each other than one of them 

2) does from longirostris. There is nothing peculiar in the dentition 

of the latter. 

A. breweri is stated to be narrower behind the zygomatic arches, and to 

have the interparictal acute instead of subtruneate. At a particular point 

across the back of the skull, it measures 0.40; several other skulls measured 

at the same point give dimensions equal to, greater than, and less than this. 

No two specimens in the whole series of skulls are exactly alike as to the 

lateral corner of the interparietal; sometimes it is an edge instead of a corner, 

sometimes obtuse, sometimes acute; and when thus attenuated, as it fre- 

quently is, the sharp spur may be turned backward, forward, or neither way. 

Our general description of the skull and dentition of riparius is made 

elsewhere; here we will merely inquire whether or not any of the dental 

peculiarities ascribed to the several nominal species will hold good. 

A peculiarity of the last upper molar of A. californicus is stated to be a 

short lobe that the posterior crescent sends outward near its posterior portion ; 

but we cannot agree with the author that this is a “character rarely observed 

among American Arvicole”. It is, in fact, not an unusual condition of the 

several inextricably-graduated variations of this last upper molar; we have 

seen it frequently, and, in one specimen we have just picked up (No. 2527), the 

variation is carried to such extreme that the back part of what ought to have 

been the convexity of the crescent is made concave. The ‘supplementary 

internal lobe” of the same tooth of “occidentalis” is a very common feature 

in eastern and other skulls. Not to prolong this inquiry further, we may state 

that we have satisfied ourselves by personal examination that no one of the 

supposed western species possesses any dental features not matched by 

examples of eastern riparius. 

We will next turn to the matter of color. - 

As already stated, there is no appreciable variation in color in the 

nineteen Philadelphia skins, unless it is that some of them have the tail 

a trifle more decidedly bicolor than others; but in none is the definition 

of the lighter and darker surfaces very distinct. They are gray-brown, 

darker along the middle of the back, especially toward the tail. A bay tinge 

or reddish-brown is scarcely appreciable ; so that, without being at all ‘“black- 

ish” in general hue, the shade is darker than that of rufescent specimens. 



MURIDH—ARVICOLINA—ARVICOLA RIPARIUS. 181 

The shade is slightly grizzled with dull yellowish-brown. Beneath, the plum- 

beous hairs are all tipped with white, resulting in a hoary-ash, which is clearest 

(whitest) on the breast and belly, darkest on the throat; there is no line of 

demarkation between upper and under parts. There is no cinnamon, tawny, 

nor muddy tinge underneath; but a faint brownish wash, like an extreme’ 

dilution of the color of the sides, is barely perceptible. 

This typical coloration prevails in the majority of eastern specimens in 

the present collection. Nearly all those from the Middle States, others from 

Nova Scotia, Massachusetts, the Carolinas, Wisconsin, &c., are not appreciably 

different. Other specimens show a departure from this standard in three 

courses: toward “red”, “black”, and “gray”. The extreme of the rufescent 

variation is reached in No. yyy, type of “rufidorsum”. In this, the color is 

an intense tawny above, a little darker on the rump, paler on the sides, and 

washing the under parts. The feet share the general tawny hue. This 

extreme case is not nearly matched by anything else in the collection, and 

raises a strong suspicion of an albinotic element. We know by the ‘“albo- 

rufescens” of Dr. Emmons that such a state does occur; although there is 

really a gap in the eastern series between “rufidorsum” and the rest, yet many 

specimens grade nearly up to it. In the Massachusetts series, where some 

(particularly winter and early spring skins) are quite as dark as any Philadel- 

phia ones, others are very much brighter. No. 7s, for example, is very 

rufescent, from predominence of bay in the: hairs. A Labrador specimen 

Tosa) is rather brighter still; No. 2661, from Nichols, N. Y., and a Pennsyl- 

vania skin, No. 4724, labeled “riparius” by LeConte, are quite as bright; so 

are a few of the Illinois and Missouri ones, and one from Louisiana (:%%0). 

But the link between the extreme of rufidorsum is afforded by No. 10083, the 

type of “occidentalis”, which might be described in identical terms; and, 

although the tawny is not quite so vivid, it similarly tinges the feet. 

The extreme of paleness or grayness is illustrated in what has been called 

“breweri”. In this, the upper parts are of a light dull grizzly-gray. with a 

small proportion of yellowish-brown, and the under parts soiled white; the 

hairs being only plumbeous at the extreme base, and consequently scarcely 

shading the whitish. The cause and nature of this variation have been so 

perfectly explained by Mr. Allen* that I shall quote his words:—‘‘On Mus- 

keget Island (a small, uninhabited, low sandy island between Nantucket and 

*Mammals of Massachusetts, in Bull. Mus. Comp, Zool. No. 8, p. 232. 
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Martha’s Vineyard) I recently found the so-called A. breweri excessively 

abundant. This is the only locality from which this supposed species has 

been reported. They are generally much paler in color than the riparius of 

the interior, and though not differing from them appreciably in other respects, 

they form an interesting insular race. From the peculiar character of the 

locality, the scattered beach grass growing upon it affording but slight pro- 

tection from the sunlight, the intensity of which is greatly heightened by the 

almost bare, light-colored sands, the generally bleached appearance of the 

Muskeget Armcola might have been anticipated. Specimens occasionally 

occur of nearly the ordinary color, or which are undistinguishable from the 

lighter-colored specimens from the interior: but most of them seem to be 

quite like the ones described by Professor Baird. The mice living in the exten- 

sive sand dunes at Ipswich under circumstances similar to those of the Mus- 

keget mice, often present the half white appearance of A. ‘breweri’.” 

We were at first inclined to regard ‘‘breweri” as an isolated case of 

riparius ; but the facts of the Ipswich mice, as given by Mr. Allen, and some 

intermediate specimens before us, show such a gradation that we cannot draw 

any line. Thus, No. 4713 (unlabeled as to locality) is much grayer than aver- 

age riparius, but not quite up to “breweri”. It likewise resembles “‘ breweri” 

in the texture of the pelage, the fur having the same coarse, harsh, lustreless 

character. Now, this style of fur is enumerated among the features of A. 

“edax”, and characterizes all the specimens from the southern and lower parts 

of California, where the infrequency of rain diminishes or altogether precludes 

forest-growth, and places the animals under conditions similar to those of 

Muskeget. An unregistered specimen* of LeConte’s from the Eastern United 

States, undistinguishable from No, 4713, is absolutely identical, in color and 

texture of fur, with several Californian skins (as Nos. 8669, 2525, 2524) marked 

“edax”; is not appreciably different from LeConte’s type of ‘edax”, nor from 

Nebraska (as No. 4318) and Utah (as No. 3350) specimens. The type of “cali- 

fornicus” combines the loose, coarse pelage of ‘‘edax”, with a rufeseent hue 

approaching ‘“‘occidentalis”. Specimens of supposed ‘‘ montana” and the type 

of “longirostris” are precisely matched in the color and texture of the fur 

with any of the rather grayer examples from the east. Of the two specimens 

referred (one with a query) to “A. modesta”, one, the type, No. 775, is much ba 

*This specimen is labeled, in the handwriting of all of the lot received from Major LeConte, 
“nasutus Bach., riparius DeKay, noveboracensis Rich., palustris Harlan”. 
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and young examples from other localities. 

The third line of variation, into unusual darkness, is fully illustrated in 

the series. The darkest Atlantic example is a very large one from Beesley’s 

Point, N. J. The muzzle, feet, and tail are almost black, and the latter is 

hardly appreciably paler underneath than on top, and has no line of demarka- 

tion whatever. The fur combines shortness, thickness, and great gloss with 

a coarse, bristly texture; the longer glossy hairs being so numerous as to 

recall the pelage of a muskrat. The other darkest specimens are the series 

from West Northfield, Ill., and Racine, Wis., and that from Fort Crook, Cal. 

In these, there is no, or no appreciable, rufescent shade, and the blackish- 

brown is considerably grizzled with gray. The West Northfield and Fort 

Crook examples are among the most closely matched of the whole series; abso- 

lutely no difference is to be observed. ~They present the very long, dense, 

and almost fluffy character of pelage upon which the variety “‘longipilis” was 

founded. The fur of Arvicolas, however, varies in these points so much, with 

age, health, season of the year, and climate, that ‘longipilis” cannot con- 

stitute even a permanent variety. Only a part of the Illinois series exhibits 

the feature, and it is represented solely by winter or early spring skins ‘The 

Fort Crook specimens, as just stated, are identical, and others on the Atlantic 

side approach to or recede from the character in indefinite and endless 

degree. 

The coloration of the tail, whether bicolor or not, is often introduced 

into specific diagnoses. In general, the tail above corresponds with the color 

of the back, whatever that may be, and below with that of the belly; and 

usually there is an obvious dividing line between the two colors. This line 

may be sharp, straight, and conspicuous, or completely wanting, when the 

color above shades insensibly into that below; and in either case the differ- 

ence between the two colors may be conspicuous or barely or not perceptible. 

In one specimen (No. 988, Racine, Wis.), the tail is of almost precisely the 

same dark-brown tint above and below, but has a large pencil of snow-white 

hairs at the tip. The condition of this pencil of hairs is extremely variable, 

as shown in the table of measurements; it varies from almost nothing to 

three or four lines in length. 

Although it is hardly necessary to discuss any of the names that have 

not been admitted since 1857, yet the Arvicola “nasuta” of Audubon and 
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Bachman claims some attention on account of the very singular characters 

upon which it rested. It is stated to be “larger than Arvicola pennsylvanica ; 

tail shorter than the head; legs small and slender; nose sharper than in 

Arvicole generally; length 54; head 1%; tail 12; heel to poimt of nail 3”. It 

is based upon a specimen from Boston, Mass., and others are cited from New 

York and Michigan. As will be seen from the foregoing tables, we have 

several specimens ranging from five to nearly six inches—three from Massa- 

chusetts, six from Pennsylvania, and five others, and their tails range from 

1.50 to 1.80. But there is nothing like the shortness of the feet, as stated. 

This is certainly an error. Even the diminutive A. oregonus has the feet 

considerably over half an inch; and this length, for an animal nearly six 

inches long, does not, we are confident, obtain in this genus. There are other 
3) 

indications of error in the account, and we are satisfied that no such char- 

acter as unusual sharpness of the nose occurs in any of the many specimens 

we have examined, although several of them are labeled “nasutus”. The 

authors evidently had before them some very large, overgrown specimen of 

riparius, like those old individuals above enumerated from Williamsport, Pa., 

and committed some error, typographical or otherwise, in their measurements. 

The Arvicola “oneida” of DelKay is certainly based upon a young 

example of riparius. The only other animal it could possibly be is the A. 

pinetorum; but the measurements given preclude this reference. Audubon 

and Bachman refer “oneida” in one place (ii, 219) to pimetorum, and in 

another (iii, 287) te their own fudvus or dekayi, which latter, however, is 

Evotomys gapperi. The Arvicola rufescens of DeWKay is certainly riparius 

also. Some of the expressions point toward Lvotomys gapperi; but the 

statement ‘ ‘upper molars with nine external angles” is only applicable to 

the section of the genus to which riparius belongs, while the dimensions 

given (‘head and bedy 3 inches; tail 2”) apply to no species of Arvicola 

with which we are acquainted. 

The two specimens above enumerated (557, 559) from Prairie Mer 

Rouge, La., are the first ever quoted from the Gulf States, and are in fact 

the only Gulf specimens we have ever seen except pinetorum, and one 

example (No. 737, Calcasieu, La.) referred, with a shade of doubt, by 

Professor Baird to Pedomys austerus. They are both unusually rufescent, 

and one of them has the minimum length of tail (1.10 inches) we have 

seen in adults of this section of the genus; the skulls, however, show them 

: 
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to be not Pedomys, and there is consequently little danger in referring them 

to riparius. If this determination be correct, the southward known range of 

the species is considerably extended. 

In concluding this discussion of Arvicola riparius, we have a word of 

personal explanation. We sincerely trust that the manner in which we have 

conducted the investigation will be sufficient to relieve us of any possible 

charge of arbitrary or even injudicious rejection of many species that stood 

upon high authority. We began the study with a mind as free from precon- 

ceived ideas as possible; and, if we had any bias of judgment, it was a pre- 

judice in favor of the validity of the species that were recognized in 1857. 

At one stage of our study, we had already been forced to give up the idea 

that there were more than two species (7iparius and townsendi) of this 

section in the United States, but still believed in the possibility of defining 

several geographical varieties that might be properly recognized by name. 

Final examination, however, of the subject, with facilities, in the immense 

and unparalleled amount of material, never before enjoyed by any naturalist, 

has satisfied us that it is impossible to diagnosticate even permanent varie- 

ties or geographical races. Even ‘breweri”, which seemed a clear case of 

an insular variety, has proved to graduate into the average form; and we do 

not conceive that any good would result from retaining this, or any other of 

the names that have been proposed, in the system. We have no alternative, 

then, but to throw all the names together as indistinguishable synonyms of 

riparius. In 1857, many names, all doubtless supposed, by their several 

proposers, to indicate valid species, were either formally or virtually sup- 

pressed ; and a further reduction of eight is simply an advance, pari passu, 

with the increase of our knowledge on the subject. We trust that we have 

proven the position we take, and that we have seen the last of nominal species 

based upon the endless variations of Arvicola riparius. 

ARVICOLA (MYONOMES) TOWNSENDI, Bachman. 

Townsend’s Meadow Mouse. 

Arvicola townsendii, BACHMAN, Jour. Acad. Nat. Sci. Phila. viii, 1839, 60; Townsend’s Narr. 1839, 315.— 

WAGNER, Wiegmann’s Archiv, 1843, (ii), 53.—Aupb. & Bacu. Q. N. A. ili, 1853, 209, pl. 

exliv, fig. 1.—Barrp, M. N. A. 1857, 527.—NewBerry, P. R. R. Rep. vi, 1857, Zool., 61.— 

Coorer & Suck ey, Nat. Hist. Wash. Terr. 1860, 129. 

Arvicola (Myonomes) townsendi, Cours, Proce. Acad. Nat. Sci. Phila. 1874, 190. 

Draenosis.—Arvicola statura inter majores, longitudine trunct 5-6 polt., 

capitis sesquipoll., caude 24-poll., pedis 1-poll., maniis fere $-poll.; auriculis 
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magiis, paululum vellere exstantibus ; supra fulvo-badius, intimé nigro permix- 

tus, infra e griseo-brunneo albescens. 

Hasitrat.—Oregon and Washington Territories (Columbia River, July 

21,1835, Townsend; the type. Puget Sound and Shoalwater Bay, Cooper 

and Suckley. Cascade Mountains, Newberry).. 

One of the larger meadow mice, 5 or 6 inches long, head 14, tail 24, 

hind foot 1, fore foot nearly 4, ears nearly # high and as much or more wide, 

projecting a little from the fur; color above blended yellowish-brown and 

black ; below whitish, shaded with grayish-brown. 

TaBLE XLVII.—Measurements of eighteen specimens of A. TOWNSENDI, both dry and alcoholic. 

Nose to— Tail to— 

3| 
5 Locality. Collector. = e|e Remarks. 
= . a=) + z ) : : 
5 ae peel Pea | ces ec sea preset eee 
Z Ala l}olale | a ]e)h] a 

Sears Shoalwater Bay ..| J. G. Cooper.-..-.|.--...|------]------ 5.50 | 2.15 | 2.45 | 0.45 | 1.05 | 0.75 | Dry. 

2 2.20 | 2.45 | 0.50 | 1.00 | 0.75 ..do. 

2.30 | 2.50 | 0.50 | 1.00 }.....- ---do. 

2396 Puget Sound.-.... 2.30 | 2.50 | 0.45 | 1.00 |...... peti tay 

Bs An Straits of Fuca...) 02d0 | 0-22. cone) coe n ee |eeenac|eaoaee| On Oee |) 2.1060 | exO8)| NOG) Lea] aaeeee | korean 

3177 | Simiahmoo - ...... CBR. Kenuenly|->-es|sceeon lea 4.75 | 1.70 | 2.10 | 0.44 | 0.88 |...--. Dry. 

5022 | Puget Sound...... pees LO ietae eee 0.52 | 1.03 | 1.28 | 4.25 | 1.75 | 2.00 | 0.45 | 0.92 ]...... Alcoholic. 

5026/2 = e700). - doktacesctee 0.50 | 1.10 | 1.30 | 5.25 | 2.30 | 2.45 | 0.50 | 0.99 | 0.55 |....do. 

5029 |....do ..- LAS 5.60 | 2.00 | 2.25 | 0.52'| 1.00 | 0.65 |....do. 

5030 |....do 35 5.25 | 2.40 | 2.80 | 0.44 | 0.95 | 0.60 |....do. 

#5032 |e dO paes= ee ese eRe 4.25 | 2.75 | 3.05 | 0.48 | 0.88 | 0.52 |... .do.t 
9861 Columbia ‘River? = -|0 250": c0-55 coal ee — cee pms ee | mae | eee leeeen el Coen eke a] eae [eee Alcoholic; young. 

LONG |e eM O) ces seo | BAO elena eel smmee | teers | See tell met eel | et el neta te eae | ate edo ys, 

10016 2. 30) || 2.50 |.---- OSSD i ease Alcoholic. 

10017 2510) ) 2250 ee 0.82). -2 2... ee2dos 

10018 2.20 | 2:35 |...... 0.75 |.---- ..-.do. 

10019 2.40 | 2.60 }..-... 0,;20)||Po=== ..-.do. 

10020 |... 55 : LOO] eee Olena ee Oia ae -- do. 

T0021) | --=.-dosas-5---2- ee see 1= coh oe = cul ceseas| ceases eoeees Seto) ||) 5200) | 2220) ae Os cB) | ence EA 

71275 | Cascade Mountains| J.S. Newberry..|......|......|...--- 5.25] 1.75 | 2.00| .... | 1.00 

* Measurements copied from Suckley, op. cit. ; specimen not seen. 

+ This specimen (since skinned out of alcohol) is about the longest-tailed American Arvicola we ever saw. and has 

given us some anxiety. It is small for townsendii, with feet at a minimum and lacking a peculiar robustness those of town- 

sendit generally show ; the ear likewise is remarkably small. But we can make no other disposition of the specimen. 

Nore.—As will be seen from the figures, the Columbia River series, some of which, at least, appear full grown, are 

not larger than ordinary riparius, and it is mainly on account of the great comparative length of the tail that we assign them 

here. They offer a gentle transition into ordinary riparius. No. 1275, as elsewhere noted, is still more doubtful ; it has the 

tail as short as is usual in riparius, but the feet beyond the maximum of ordinary riparius—exactly the reverse conditions of 
the Columbia River series. 

Descriprion (of No. 75's).—In form, this animal does not differ from 
other species of this section of the genus; nearly the usual relative propor- 

tions of head, body, tail, and feet being exhibited. The tail, however, will 
certainly average longer than in r/parius; for in specimens no larger than the 

latter, the tail averages at or beyond a maximum of riparius. This length 
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of tail is one of the strongest features of the supposed species. The ears 

appear to us rather larger every way in proportion. They are three-quarters of 

an inch long and half an inch wide, and obviously project alittle (about 0.10) 

beyond the fur. This rather exceeds anything we have seen in the largest-eared 

“edax”, and is positively beyond the limits of typical riparius, in which the 

ear rarely if ever overtops the fur. The character of the soles is the same 

as in riparius; there are six tubercles. The soles are very sparsely hairy, 

and this only about half-way to the base of the nearest toes, but are fringed 

with hairs their whole length, as usual. The fore feet, measured from the back 

of the palmar callosity,* are a little less than half as long as the soles; from 

the wrist, three-fifths of the hind foot. The relative lengths of tail and body 

are as 1.00: 0.45; that is, the tail is somewhat less than one-half the head 

and body. Its hairiness is on an average. The head is a little over one- 

fourth as long as the head and body together, and a little less than one-third 

the body alone. The whiskers are about as long as the head. 

In color, there is little to distinguish it from an average riparius. The 

upper parts, however, are somewhat paler or clearer, owing to greater pre- 

dominance of the yellowish-brown over the black. In the lighter-colored 

specimens of riparius, the shade is generally produced by a prevalence of 

bay rather than of this yellowish-brown of townsendii. The under parts are 

clearer than is usual in 77parius, and have a brownish wash from the sides, while 

the middle line of the throat is nearly white; but these differences are barely 

appreciable. In this, as in all the allied species, there is a curious seeming 

difference in color, according to the position in which the specimen is viewed. 

If held with the muzzle toward the eye of the observer, the general shade 

is very dark, because the longer blackish hairs are chiefly seen; if the skin 

be turned the other way, so that these hairs are collectively foreshortened as 

much as possible, the general effect is yellowish-brown. There are no 

streaks or markings anywhere, except that sometimes the throat is quite 

decidedly whitish; in one specimen, in fact (No. 5026), there is a perfect 

white streak along the throat; the whiskers are black and whitish ; the feet 

brown. The tail is blackish-brown, and nearly unicolor; that is, the under 

side is merely a little paler than the upper, and there is no dividing line. 

The terminal pencil of hairs is, on the contrary, white, almost exactly as in 

*We take this measurement thus throughout this memoir. This explains an apparent discrep- 

ancy between Raird’s and our measurements of the fore foot; he taking it from the wrist-joint. His 

length of fore foot averages 0.61, exactly as we should make out in the same way. 
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No. 988 of riparius, from Racine, Wis., above mentioned. The incisors are 

yellow, as usual; the claws brownish-white. 

There is not. much difference in color in any of the specimens before 

us. No. 3177, however, has the under side of the tail decidedly whitish, 

with a pretty distinct dividing line; No. 2396, apparently a very old one, 

and the largest Arvicola we have seen from the United States, is noticeably 

darker than the rest, and more grizzly; the under parts are hoary-ash 

instead of ashy-white. 
1595 Skull (No. *%e?)—There is nothing diagnostic in the skull of this 

species, except its size, as compared with that of 77parius. It measures, in 

length, 1.27, 0.71 in width of zygomata, 048 in height; the molar series is 

0.30 long; the upper incisors project 0.25, the under 0.45; the condyle of 

lower jaw is over 0.90 from their tip. These dimensions, although not those 

of the largest animal before us, exceed the maximum we have found for 

United States riparius. Another specimen, however, measures only 1.10 by 

0.67, thus coming within the limits of réparius. We should judge, however, 

that it would have grown something larger in time, since the evident sutures, 

&c., are not those of an old animal. 

The dentition conforms strictly to the riparius type. The back upper 

molar shows the anterior spherical triangle and two exterior and one interior 

closed triangles; the latter much larger than either of the others. The 

posterior trefle or crescent differs appreciably on the right and left sides; but 

for either may be described as a long crescent, having the regularity of its 

convexity somewhat interrupted by bulging, simulating another external angle, 

and bearing upon the back part of its concavity a long curved spur that 

simulates a second little crescent lying on the belly of the first. The middle 

upper molar has an anterior triangle a little obliquely placed, then an external 

closed triangle, then an internal similar, and then a postero-external one. 

The front upper molar is exactly like the middle one, with an additional 

internal closed triangle. Thus there are altogether ten external angles in 

the series, counting the bulging upon the back of the crescent as one; and 

nine internal ones, counting the spur on the belly of the crescent. Both 

these counts exclude the back horn of the crescent, which is directly poste- 

rior. No. 1275 only differs slightly in the details of the crescent, in lacking 

the bulging upon its back. The back upper molar of another specimen is 

exactly like many samples of r/parius. There is nothing to detain us in the 

under series. 



MURIDAS—ARVICOLIN—ARCTIC ARVICOLA. 189 

When we began to look up A. éownsendi, we anticipated no difficulty in 

making it out specifically distinct from ordinary riparius; but even with very 

little material to work up, we are fairly drawn to the opposite conclusion. 

In fact, the only tangible difference we can make out is that townsendii is 

larger, with a longer tail on an average; and even this is not constant, for 

several, out of our few specimens, exceed average riparius but little, or not 

at all, and come well within the limits of riparius. Still these specimens 

might have grown a little larger, and the average of the series stand at the 

extreme limit of riparius, while their tails and ears exceed this limit. We 

therefore feel justified in retaining the name ‘ownsendi as expressive of a 

geographical differentiation, occurring in a particular locality, to the apparent 

exclusion of the usual United States exponent of the subgenus. It is not at 

all a reliable species, and one of its strongest features—length of tail— 

reminds us forcibly of the case of Hesperomys “boylii” from the same local- 

ities; while the Columbia River series affords direct passage into riparius, 

We have taken some pains to inform ourselves respecting the variation 

in size of the common large European species of the genus Arvicola amphi- 

bius, the well-known water-rat; and we find that all the variability we claim 

for riparius, and even for the Arctic forms of that species (as we shall pres- 

ently see), sinks into insignificance beside the variations known to, and 

admitted by, all the better-informed writers in the case of A. amphibius. 

The propriety of sinking A. townsendii to a mere variety of riparius 

will appear in still stronger light when we have dealt with Arctic animals of 

this subgenus full seven inches long. We take up this question next. 

Discussion of the Arctic ARV1COLE of the RIPARIUS type. 

The United States variations of A. riparius are disposed of easily in 

comparison with the intricacies of the Arctic material, respecting which some 

general observations will be offered. 

Although we have handled a far larger number of these animals than 

has ever before been examined by all other investigators put together, yet, 

perhaps for the very reason that we have seen so many specimens, we are 

still unprepared to make identifications without reserve. Nor can we deter- 

mine with certainty all of Richardson’s supposed species, after careful study 

of his accounts, as well as of Audubon’s and Bachman’s supplementary 

notices, and although we have been favored by Dr. Sclater with additional 
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information respecting Richardson’s types, now in the British museum. 

The case appears to stand thus:— 

Richardson says (F. B.-A. i, p. _) that “five species are common in the 

Hudson’s Bay regions, exclusive of the lemmings”. These, according to his 

views, are (1) “ziparius Ord”; (2) “xanthognathus Leach”; (3) “ pennsylva- 

nicus Ord”; (4) ‘noveboracensis Raf.”; and (5) “borealis Rich.” Now there 

is no reasonable doubt that all five of these ‘‘common” species are repre- 

sented in our immense series; but the difficulty is twofold. In the first 

place, it is to the last degree improbable that there are five species at all. 

Richardson’s four lemmings have to be reduced to two, and there is no ques- 

tion that the grade of characters he sometimes employed to distinguish supposed 

species are utterly fallacious. Next, whatever the true number may be, we 

cannot make out, from Richardson’s descriptions. which is which. This may 

seem strange, seeing the apparent minute detail of Richardson’s descriptions ; 

but, when we come to sift out his accounts, we find that three-fourths of all 

he says is generic (even ordinal) in character, and consequently pointless. 

Audubon’s and Bachman’s accounts are still more faulty in this respect ; 

these gentlemen knew nothing about the animals they described except what 

they got from the Fauna Boreali-Americana. We will first expose the futility 

of what seem to be two strong points in these authors’ accounts :— 

Respecting his “riparius Ord” (afterward “richardson A. & B.”), 

Richardson says that the “incisors are twice the size of those of A. xanthog- 

nathus, although the latter is the larger animal of the two”. And regarding 

his “‘ borealis”, Richardson says:—“It is distinguished by the form of the 

thumb-nail” * * &c. Now,after examining hundreds of Arctic Arvicola, 

we have seen nothing of the sort in the matter of the incisors or of the nail, and 

must conclude that either we have not got hold of Richardson’s animals, or 

else that there is some mistake about the alleged characters. The former 

supposition is untenable, for we have plenty of skins that show exactly all 

the other ascribed characters of “riparius” and “borealis”. We therefore 

ignore these points altogether. 

The ‘‘noveboracensis? Raf.” of Richardson (afterward drummondiu A. & 

B.) seems to be different from the rest, and perhaps does not belong to the 

riparius section at all. Professor Baird surmised that it might be a Pedomys, 

and we once rather inclined to the same opinion. It is described as having 

the “ears slightly overtopping the fur”; the “ventral aspect yellowish-gray” 
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(“tinged with red”—A. & B.): “a slightly hairy scaly tail more than half the 
length of the head . . . 14%” (according to A. & B. only 1.00); “above dark 
brown”; “head and body 412”, &c. Audubon's figure shows a bricky-red 
animal all over, with an extraordinarily short tail. But the tints of his plates 
are thoroughly unreliable, and measurements of the type sent us by Dr. 
Sclater are,—head and body 5.50, tail 1.50; while the same gentleman speaks 
of the color as ‘above, rather dark mouse-brown; beneath, much paler, 
grayish”. Some of Richardson’s expressions point to Evotomys rutilus, and, 
indeed, it seems almost impossible that he should not have included this 
abundant animal in checking off his five common species; but other charac- 

ters assigned are totally incompatible. We should further remark that the 

ascribed length of the hind foot, 0.55, is less than we ever found for any 

species excepting the diminutive A. oregonus. We find it impossible to iden- 

tify Richardson’s “noveboracensis? Raf.” 

A. ‘‘pennsylvanicus Ord” is another of Richardson’s species; it has 

usually been assigned to the ordinary pennsylvanicus of the United States 

(=riparius), and in all probability belongs there. He says it is “ very 

abundant from Canada to Great Bear Lake”, in which region we are pre- 

pared to show that the true siparius occurs; most of the puzzling specimens we 

shal] presently treat of coming from extreme Arctic and Northwestern areas. 

It is true that Richardson puts the total length (‘345 inches”) under average 

riparius; but this seems to be an error, for Dr. Sclater’s recent measurement 

of them shows 4.70, while there is certainly an error (probably typograph- 

ical) in the ascribed length of head (“27%”', for not even the biggest 

xanthognathus, 7 inches long, has such a head as this implies. On the whole, 

there is little risk of error in assigning Richardson’s ‘ pennsylvanicus Ord” 

as a complete synonym of true riparius. We will also bear in mind that 

Richardson states positively it is what Sabine described in Franklin’s Jour- 

ney under the (erroneous) name of xanthognathus. 

Of a sixth species, less fully noticed by Richardson, from Bering’s 

Straits, under name of Arvicola rubricatus, we know nothing. But we do 

not believe that this (or any other Avvicola) ever had the sides (or any other 

part of the body) “scarlet”, as alleged, or even “nearly scarlet”, as said by 

Audubon and Bachman. We believe, however, that this animal will prove 

to be an Evotomys, very vear if not the same as Mus ruti/us Pallas, with which 

Richardson has uot shown himself acquainted, though we cannot imagine 

how he overlooked it, as it appears he did. 
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With what light we have upon the subject at present, we make out the 

following case of Richardson’s species :— 

1. A. “riparius Ord” apud Rich. (= richardsonit Aud, & Bach.) is a 

transitional form between true riparius and xanthognathus, as fully treated of 

beyond. It has no peculiarities of incisor dentition. 

2. A. xanthognathus Leach et Rich. is positively identified, as explained 

beyond. 

3. A. “pennsylvanicus Ord” apud Rich. is a complete synonym of true 

riparius. 

4. A. “ noveboracensis? Rat.” apud Rich. (== drummondii Aud. & Bach.) 

remains indeterminable. It may be a Pedomys. 

5. A. borealis Rich. is a variety of riparius, as treated of beyond. 

6. A. rubricatus Rich. is in all probability Mus rutilus Pall. (Evotomys 

rutilus nobis). 

We are now better prepared to interrogate the specimens before us 

themselves, to which final appeal must of course be made. At the outset, 

we lay down two propositions, to be proven in the sequel. 

I. All the specimens before us belong to the r7parius section of Arvicola 

(= Myonomes). 

IL Any characters which may be taken to establish two or more species 

are found to melt insensibly into those of typical riparius. 

It is only at the close of an unusually protracted and laborious investi- 

gation that we venture upon this last extreme statement. We had through- 

out been perfectly satisfied of the specific validity of xanthognathus and 

borealis. Typical examples of each differ so much from ordinary United 

States riparius that we could not believe them to be the same, notwithstand- 

ing all these mice had taught us of the limits of variability in this family. 

We confidently labeled several hundred characteristic examples of xantho- 

gnathus, and a large number of specimens of borealis we disposed of with 

equal readiness. There still remained, however, over a hundred skins, the 

attempt to identify which upon the supposition of the specific validity of 

ranthognathus and borealis has involved us in utter confusion, from which 

we see no hope of escape except through abandoning our former position. 

It is, we see now more than ever before, this having to tabulate and label 

every individual specimen that tells the story and applies the crucial test. 

It is in violation of our preconceived ideas to be obliged to identify such 
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an animal as No. 4504 (beyond) with No. 9235 (beyond), and both of them 

with 77parius, as not specifically distinct; yet we can find no other alternative, 

since our series supplies every link in the chain. If we take dimensions, we 

find every intermediate size, by tenths of an inch, from three to eight inches ; 

it is the same with proportions of feet, tail, and ears, both relative and abso- 

lute. Conditions of pelage are utterly confounding, even leaving season, if 

not also latitude, out of consideration. Those characteristic examples of zan- 

thognathus, in which the chestnut cheek is well marked, set aside, color gives 

us nothing we can rely upon. If, therefore, there be more than one species 

in the series, I must simply confess that I am not bright enough to discover 

or define it. 

In dealing with this lot of material, I shall, in the first place, eliminate 

the specimens not appreciably different in any respect from ordinary United 

States riparius. I will then separate those that have the chestnut cheek-pateh 

(an easy matter) and label them zxanthognathus, without reference to their 

being a variety only of riparius. I shall be able to label many of the rest. 

var. borealis, and to indicate a considerable number as more or less nearly 

approaching either zanthognathus or borealis. But a large residuum (includ- 

ing most of the alcoholics, respecting which nicety of determination is obvi- 

ously impossible) can be only marked as ‘‘riparius var.—?”. 

The distribution of zanthognathus and borealis will be perceived from 

the tables beyond. Southern and Central British American specimens, as a 

rule, are more or less completely similar to ordinary 7iparius. The extreme 

of boreacis has only occurred, so far as we are aware, from the Arctic coast 

and contiguous northwestern regions. Well-characterized xanthognathus 

scatters over a larger area, but likewise focuses in the Northwest. It is a 

further source of difficulty and doubt that these extremes are not geographi- 

cally marked; on the contrary, they occur side by side, and are, therefore, 

not explicable upon the rules of geographical variation that we have elsewhere 

laid down and somewhat successfully applied. This may be held as strong 

evidence that these forms are specifically distinct ; but we must beg any one 

who may so believe to show us any reliable specific character. 

The following table embraces a number of specimens more or less per- 

fectly similar to ordinary réparius, not distinguishable in any way from that 

form, and not noticeably inclining to the characters of either var. borealis or 

var. zanthognathus. What slight discrepancies there are in average dimen- 

sions are noted at the conclusion of the table. 

13 M 
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Tabin XLVIII.— Measurements of twenty-nine specimens of northern ARVICOLZ of the RIPARIUS type, and not 

distinguishable from that species. 

Tail to 
Nose to— esate 

ry Date. Locality. Collector. na Remarks. 

2 ; eal aaies! |e Z ca 
5 |# S\e(S/BlS\slels 
A |a AIA/OIAIF IRA la : 

6846 |....| July —, 1861 B. R. Ross ...--- 20H ecules bon] Reed | 38 ESse|loced|| Aha 

4548 | 3° | Apr. 30,1860 Peet) AG Seaooscn: 0, 45,1. 05)1. 20/4. 70/1. 05)1. 15/0. 31/0. 68) Fresh, except feet. 

4549 | @ | Mar. 30, 1860 Cee OO Lean eee [Deby Hotee) 1, 20/4. 35)1. 25}1. 35/0. 35/0. 65) Fresh. 

4550 | & | Apr. 26. 1860 Sao 0) snSsc5-ha0- 0. 59,0. 95) 1. 20/4. 45/1, 15}1. 25/0. 35)0. 65)... .do. 

4576 |..-.| May 30, 1860 |. Peoel! (sea scss amc met eee] Sees | eee] ere | ee ----|----| Suckling. 

4577 |..-.| May 30, 1860 Sates 3s 6/5350] pecol las Ba ee al aoe oe 

4578 |....| May 30, 1860 Bee Gneseisccinhs Beet eral Seer Read Meso Beecl heme bese eeeetiles 

10290 |.-..| May 30, 1860 --d0 -----.----- SEH \ao-2| hone| hosel tine esciissee|fainas|faeo-Gl), 

yb head [ousseocs ieaooSS Sei OV nes ss sacin |e joao pace etal ao Sal Saree emt) MALTY 

ETE) bast seeseoseesees R. Kennicott.-. |....].-- ---.|4. 25) 1, 15/1. 35/0, 35/0. 75) Dry. 

4567 | ¢ | Sept. 6, 1859 bi3.00)\-t--tees ~-- 0. 55/1. 05/1. 20/4. 50/1. 6C| L. 75/0. 32/0. 79) Fresh, exeept feet. 

4568 | 9 | Sept. 16, 1869 |. Ss00)s52 sacen24 0. 50/6. 95)1. OF }4. 10/1. 50}L. 75/0, 35/0. 73) Fresh ; ear behind 

0.42, 

4571 || 9" | |Sept. 1,.1859)).--. do). -- = (0. 50/0. 95) 1, 20/4, 00} 1. 50} L. 70/0. 32/0. 75) Fresh. 

4572 | 9 | Sept. 5, 1859 |. -|0. 50)0. 90) 1. 10/4. 00)1, 50/1. 70/0. 33/0. 75) Fresh ; ear 0.40. 

4573 | 9 | Sept. 16, 1859 |.. 0. 45,0. 95/1. 00)3, 90/1. 55}1. 75/0. 30/0. 65) Fresh ; ear 0.42. 

4574 | Q | Sept. 5, 1859 Ssortasheagsccs - |0. 50)0. 90)1. 15/4. 30/1. 6C) 1. 90/0. 34)0. 79] Fresh. 

4566 | 9 | Feb. 15,1860 | Fort Liard. -|.---|.---] 1. 25)4. 20/1. 60] 1. 75/0. 35/0. 74) Dry. 

4569 | ¢ | Oct. 3,1859 |...... G0)ee nase ac oaaaeee f 0. 52/0. 98)1. 10/4. 30)... |..-.|0.32)0. 75) Fresh, except feet. 

4570 | ¢ | June 5, 1860 | Winnethy River.....- Soe 10. 55] 1. 00) t. 25/4. 50)... |... |0. 31/0. 73)... .do. 

sonsce ----|--.------.--- | Red River Settlement. w---]---.|--- [4 25) L. 4C/L. 60/0. 34)0. 69) Dry. 

na2a2° a sh\ eens becca 35) Rone eee eee ae .-..|.---].--.]3. 80/1. 35} 1. 55)0, 31/0. 70]. .-. do. 

eases £364 PaSsenpes-Sec5| paeeec Uisemceanern sar .-- |--- |--- [4. 30/1. 25/1. 50/0. 33/0. 73]. -..do. 

ae Olesen eee ree w---[----|.-- [3. TOL. 30)1. 50/0. 32/0. 68). - --do. 

Nelson River ......--. enie|ee= | oe |f-=a, [LL 20/L25010: 3110.167]/5--- dos 

setts Ceres Sescgen: .-- |---.|.--.}4. 00/1. 00}J. 10/0. 30/0. 65]... .do. 

ee ORE Peer Mee Perec emo Sao aer lined ors) bere |esey (hard (hCG les o4i Ch 

Selkirk Settlement... |....do .....--.-- |..-.|..-.]..-.|4. 25], 10/1. 20/0. 35/0. 70]... do. 

une dove 225. aa cove eee oe ee ese tees oleolonaa lou leeeedoy 
Moose Factory....-.... J- McKenzie ...' |... |-.--|---- Besales ad loesse 0. 36/0, 79). . ..do. 

aces do}. 222282 'C Drexler zaecer: 3.90) .---do. 

Red River Settlement.| R. Kennicott. -.-..}. Fresh, except feet. 

Big Island -<-.-------- Dry. 

cose M0 tj -=s- 5st eee --.do. 

leases On concen ae ee ec eSc\b8 Pals 

-| Fort Resolution ...... J. MeKenzie--2-)....|-2-.|---- 4, 50|1. 25]1. 60)... .|0. 72]. ...do. 

=| Hort Rae... .------ 2 .- IbAGlarkevgessces [sees | wee ees & else tS Bose) Wsec| eae Oh 

hasee GOES Bere Sel een ceases Sotid| jatis-| Lees Pade enlace! Escala ili 

HoaSoH ( EE same or Baer liens peel Sere frme elles ise fceeifosc see cel oce ih 

see dO) veces ace n | ne 0) eae eta | eee eee | eee Bene bees Bee Bee Bea: Cs 

renee Ol. - 2622 see 5Sa| es cdol bene epee Bend bess Pen | oss esl cee] meee | eancit(es 

oeae GOs fee ocnccak| aed Omen eee BA lke Pee ee, [ea] 55 --do. 

ore CTR Aaa Al ice U6 Ba ame [eel nel |e Stabe) no ll EE Sells lye SE 0p 

It appears from the foregoing that the average of this series is nearly 

at the minimum of United States riparius, and that its maximum is at the 

average of ordinary riparius. The average tail (1.32) is below the smallest 

average of any of the United States series of riparius tabulated, while the 

average foot (0.71) is about at the minimum of the latter; only three feet, 
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indeed, of this series touch the average (0.79) of United States riparius, the 

rest being between 0.65 and 0.75; whereas the United States riparius’ feet 

apparently never fall below 0.70, and may range from 0.80 to 0.90. 

The following is an enumeration (we did not think it necessary to tabu- 

late) of the specimens in the present series that depart more or less noticeably 

in some respects from ordinary riparius, yet do not show the peculiarities of 

either borealis or xanthognathus strongly enough to enable us to label them 

as belonging to either of those forms. We shall simply label them “riparius 

var.—?”. In general, their absolute size is neither above nor below that of 

riparius ; few being so small as those we tabulate beyond under head of 

borealis, and none being as large as the doubtful zanthognathus beyond given. 

They differ from ordinary riparius principally, as would be expected in these 

boreal cases, in their smaller members and heavier pelage. 

Nos. 6847, 6849, 6850, 6851, 6855, 6857, 6858, 6859, 6861, 6864, 6866, 

6867, 6870, 6872, 6873, all collected by Mr. Kennicott on the Yukon, at the 

mouth of Porcupine River. They run directly into the specimens from the 

same locality, tabulated beyond as borealis. 

Nos. 6832, 6881, 6882, 6876, 6889, 6887, 6884, 6885, 6886, 6883, 6888, 

6880, taken by the same explorer in spring, two hundred miles southwest of 

the last-named locality. Owing to the season, they average remarkably 

dark-colored. 

Nos. 9157, 9156, 9151, 9152, 915%, 9160, 9164, 9174, 9167, 9159, 9149, 
9144, 9142, 9161, 9148, 9165, 9150, 9166, 8022, 8025, 8026, 8163, 8755. 

Fort Anderson, north of Great Bear Lake; R. McFarlane. 

Nos. 6836, 6937, 6841, 5749, 9194, 6842, 6834, 6839, 9193, 9114, from 

Anderson River; R. McFarlane. Some of these, as 6841, run very close to 

certain styles of xanthognathus. 

Nos. 9109, 9122, 8820, 9213, 9205, 9126, 9101, 9187, 9127, 9123, 9206, 

9130, 9217. This lot was received by Mr. McFarlane from the Esquimaux 

of McKenzie’s River, and is less homogeneous than either of the preceding. 

Nos. 8037, 8027, 8041, 8031, 8045, 8032, 8040, 8050, 8029, 8052, 

8038, 8049, 8043, 8054, 8042, 8045, 8044, 8030, 8046, 8039, 8034, 8036, 

8035, 8028, 8053. From the Arctic coast, brought by Esquimaux to Mr. 

McFarlane. 
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2 ARVICOLA RIPARIUS var. BOREALIS, Rich. 

Little Northern Meadow Mouse. 

Arvicola borealis, RICHARDSON, Zool. Journ. 1828, 517; Fn. Bor.-Am. i, 1829, 127.—Aup. & Bacu., Q. N. A- 
iii, 1858, 184, pl. 129 (from Richardson).—Barnrp, M. N, A. 1857, 549 (from the same). 

“ Hypudaus borealis, WAGNER, Suppl. Schreber, iii, 1843, 593” (the same). 

Arvicola (riparius var.?) borcalis, CouES, Proc, Acad. Nat. Sci. Phila. 1874, 190. 

Diacnosis.—A. ripario simillimus, sed minor, artubus brevioribus, hirsuti- 

oribus, vellere lanuginosiore. 

Averaging a little smaller than true riparius (three or four inches long), 

with smaller and hairier ears, tail, and feet. . 

Hasirar.—Northwestern America. 

TaBLE XLIX.— Measurements of thirty-one small Arctic ARVICOLAZ of the RIPARIUS type, supposed to repre- 

sent a variety BOREALIS, Lich. 

N. B.—They connect directly with specimens of the preceding enumeration. 

apes Tail to end 
of— 

Pay Locality. Collector. S 7 > 3S Remarks. 
2 | = a wey = 5 = s 

A & R ° BH > eo] ie q & 

9181 | Liverpool Bay ..---.---- R. McKarlane:.-. |------|--==--|-=---- 3.60 | 1.10 | 1.50 | 0.33 | 0.69 |.-...- Dry. 

*9139 . 32 . do, 

8033 --do. 

8047 22200: 

9138 -..do. 

9204 als near Qs 

9137 ok 4 u I s ; Ha Grseaie| beso do. 

9140 mar ilos 

6874 - 4 e=edos 

9107 C L i : bis WEN esse sollee do. 

9179 .. do, 

8165 -- do. 

9235 eto 

9177 ---do. 

9190 ---do, 

6265 s=.do; 

6860 ee do: \ 

6868 Fresh 

6863 Dry. 
6862 Fresh 

6869 Dry. 
6854 ==. 00. 

6356 Fresh 

6852 Dry. 

6871 Fresh 

16248 ----do. 

6879 

6877 

6853 Young. 

6854 Dry. 
8752 

* Taken in winter, and apparently adult. Its length cannot now be ascertained with accuracy ; but it is a tiny animal, 

apparently falling short of 3 inches. 

+Contained 7 fetus. This and the others measured fresh do not appear to be so much larger than the rest as the figures 

would indicate. 
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The figures of this series are believed to be approximately correct, 

though not quite accurate. They indicate an animal at or below the mini- 

mum of ordinary riparius, with members, especially the tail, below the 

minimum; the feet, however, do not differ quite so much, being fully within 

the minimum of r7parius, and, in fact, averaging over the dimensions of the 

average foot of the last table presented, and decidedly exceeding the dimen- 

sions assigned by Audubon (0.63). As to the form of the thumb-nail, we 

cannot make out anything at all peculiar. In furriness of pelage, some of 

these specimens quite come up to the mark of borealis as described. Thus, 

No. 9235 has the fur on the back fully ten-twelfths of an inch long; and the 

hair about the lips is so long as to droop over the whole length of the upper 

incisors, completely hiding them. Then, again, the soles, however, are not 

nearly so hairy as some other specimens we have seen; the soles of this same 

9235 being completely naked from the posterior tubercle. These longest- 

haired specimens, it should be observed, are all in winter pelage ; spring and 

summer examples have the fur scarcely, if at all, longer than ordinary Penn- 

sylvania or Massachusetts skins. ; 

Different as many of these little creatyres look from typical riparius, or 

from the big ones with which they are associated, it is impossible for us to 

regard them as specifically distinct. 

ARVICOLA (MYONOMES) XANTHOGNATHUS, Leach. 

Chestnut-Cheeked Meadow Mouse. 

Arvicola xanthognatha, Leacu, Zool. Miscel. i, 1814, 60, pl. 26—RicHarpson, F. B.-A. i, 1829, 122.—Aup. 

& Bacu. Q.N. A. iii, 1853, 67, pl. 125.—Bamrp, M. N. A. 1857, 552.—Da1, Alaska and its 

Resources, 1870, 577. (Whether of Sanrxen? Not of any author treating of United States species.) 

Arvicola (Myonomes) canthognathus, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 190. 

Driacn.—Arvicola staturd inter maximos, buccis castaneis. 

One of the largest meadow mice, with chestnut cheeks; 5 to 8 inches long; 

tail 1 or 2; hind foot 0.85 to 1.05; ear § to #. 

Hasirar.—North America, north of the United States. 

Description (No. 4504, Fort Resolution, Great Slave Lake).—This is ? b] 

one of the largest American Arvicola we have ever handled; it measured 6$ 

inches long when fresh, and the skin indicates a stout, bulky animal. The tail 

is shorter in proportion than in average 7/parius; it is said to have been 2.25 

when fresh, but is now just about 2.00; its hairiness is of medium amount. 
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The soles are over an inch long, and thoroughly furry as far as the posterior 

tubercle; naked in the rest of their length. There are six conspicuous 

tubercles, as usual in this section: a posterior one at base of hallux; two 

at base of outer toe; one at base of second toe; and one at bases of third 

and fourth toes. The fore feet are comparatively small, being obviously less 

than half the hind (measured from the posterior tubercle). There are five 

palmar tubercles: one representing the “ball” of the rudimentary thumb, 

which bears a minute abortive nail; another just beside and external to the 

first; one at the base of each lateral finger; and one at the bases of the two 

central fingers. The relative proportions of all the ten digits is as usual in 

this section. The ears are moderate for the size of the animal, measuring 

a little over half an inch high and wide; they overtop the fur a little, are well 

furred both sides, rounded in shape, and with a highly-developed antitragus 

fully occluding the meatus. The fur, much as in other Arctic Arvicole, is 

longer, thicker, and softer than that of United States species; and, although 

the reverse of harsh, has very little lustre, apparently owing to the less 

admixture of the long, glossy, bristle-like hairs that occur so abundantly in 

southern samples, especially of maritime or very wet places. The longest 

whiskers about equal the head; others are much shorter. 

In color, this animal represents one of the few species, that may usually 

be known at a glance, and the only one of ours that has bright tints in 

sharply restricted areas. The cheeks are bright chestnut,* in marked contrast 

with surrounding shades. The extreme muzzle is blackish, and thence to 

over the eyes a dusky shade prevails. In some specimens, there is a small 

rusty or yellowish-brown orbital space, and there is generally a perceptible 

shade of the same on the auricular region, though we have never appreciated 

so much of this as Audubon’s smaller figure shows. The upper parts are of 

an intimate mixture or ‘‘grizzle” of yellowish-brown, gray, and black, some- 

what darkest along the middle line of the back, and brightest on the haunches, 

but not noticeably far from uniform all over. The resulting shade is generally 

lighter or more yellowish-brownish-gray than in southern species, owing to 

smaller proportion of long dark hairs. The tail is bicolor, but not very 

sharply so—more so in some specimens than in others; the feet are fuscous. 

*The name ‘‘xanthognatha”, ‘yellow ”-checked, and the descriptions of authors, as “ yellow”, 

“orange brown”, “fulvous”, &c., do not correctly indicate the color as it appears to our eyes. We can 

seo nothing but a bright bay or chestnut, and the shade scarcely varies appreciably in any of the speci- 

mens examined in which it is evident at all. 
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The under parts are uniformly strong hoary-ash, owing to whitish tips of the 

very deep plumbeous fur. The hoariness varies much, sometimes being 

scarcely evident, and at other times being soiled with a brownish or clay- 

colored wash. The very edges of the lips are apt to be whitish; the 

whiskers are whitish and dark; the incisors yellow, the upper generally 

deepest-tinted, the under frequently nearly white. 7 

We will finish consideration of color before taking up the matter of the 

measurements. Our remarks are based upon an examination of several 

hundred specimens. 

The range of individual variation appears to us comparatively slight. 

This is probably due to the rather homogeneous character of the localities 

whence our specimens came. Some are a little darker, or a little lighter, 

browner, grayer, more grizzly, &c., than others. But we see nothing that 

calls for special remark in this connection. One (No. 6594) is an incomplete 

albino, having a broad zone of pure white around the head and neck, thence 

extending along the breast and belly, and flesh-colored ears. 

Certain seasonal conditions of pelage are strongly marked. In the 

spring, just after the animal has shed its old winter coat, it appears in a fur 

very noticeably shorter, finer, smoother, and glossier than it is at other 

seasons; and the color is so different as to readily suggest specific distinction 

to one ignorant of the facts in the case. At a little distance, the animal 

looks almost black, so dark is the shade. The brown of the upper parts is 

almost a blackish mahogany-color, with little or no admixture of fulvous, 

tawny, or yellowish-brown, while the plumbeous below has corresponding 

intensity and is but slightly hoary. The tail is nearly unicolor. As the season 

advances, the depth of color insensibly lessens; the grayest and grizzli- 

est animals are those that wear the oldest pelage in the fall and winter. 

But we do not notice, in these or other changes, any marked difference in 

the cheeks, the distinctive brand of the species usually remaining much 

the same. 

On the other hand, individual variations in stze are as great as we have 

succeeded in demonstrating for r/parius with our immense array of specimens 

from all localities; and this is the more remarkable, seeing that canthognathus 

is so restricted in its geographical distribution that climatological influences 

are hardly brought to bear upon it. We invite particular attention to the 

subjoined table that demonstrates the variability we continually insist upon 
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in this memoir. Some specimens are little more than half as long as others, 

and certainly have less than half the bulk. Our figures for apparently 

mature animals run from 4.50 to 8 inches for length of trunk. Now, to 

keep largely within bounds, we will strike off half an inch each way, and 

say a normal limit of variation is between 5.and 74 inches: this 24 inches 

is 50 per cent. of the minimum and 40 per cent. of the mean length of the 

animal. This great discrepancy is the more instructive, because in the case 

of xanthognathus there is no possible question of specific identity of the 

largest and smallest specimens. In some other cases, where reputed nominal 

species, based in part on dimensions, were at issue, we may possibly be 

suspected of granting improbable and undue range of variation. But here 

the matter is brought to a focus: we show, in the specimens of unquestion- 

ably a single species, as great variability in size as we have anywhere 

attempted to prove. 

And yet this difference is no greater than we believe is well known to 

occur in other species of the genus, notably the Arvicola amphibius of 

Europe. No one is surprised to kill two house-rats, one of which is twice 

as big as the other. We hold that a corresponding variability is as normal 

to some purely feral animals as to the semi-domesticated species just cited; 

and we believe that it argues a progressive increase in size, with age, over 

the stature ordinarily reached at the period of puberty—that is to say, a 

Mus or an Arvicola may be “adult” or “mature” in the sense that it has lost 

the signs of youth, gained those of adult life, and become capable of repro- 

duction, and yet, after this, may increase in length by one-third at least, and 

double its bulk in the subsequent years of its life. 

Recurring again to our measurements, we next observe that the tail of 

this animal (taking it to the end of the vertebree as a more constant and 

reliable measurement than to the tip of the hairs) ranges from 0.75 to 2.25, 

as the figures stand! and, making large allowance for erroneous elements, we 

may safely say that the tail is “aa inch or two” long, 7. e., it varies 100 per 

cent. of the minimum! What could more forcibly illustrate the instability 

that attends the dimensions of organs produced in any sense as matters of 

vegetative repetition? The measurements of other parts need not detain us. 

For several reasons, among them ease of correct measurement, the limits of 

the figures for the feet and ears do not stand quite so far apart as those for 

the body and tail do; they coincide with the results of our measurements 
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of other species. The soles run from 0.85 to 1.05—say from 0.60 to 1.00— 
as an ordinary range; and it should be observed that the smallest specimens, 
as Nos. 4509, 4510, 6558, &c., have feet quite up to average dimensions. 

Our table is drawn up to show the different localities represented in our 

immense series of specimens; but otherwise the skins were picked out at 
random from the box containing several hundred till we had tabulated enough 
to answer our purpose. 

Tasie L.—Measurements of sixty-nine specimens of ARVICOLA XANIHOGNATHUS from North America north 

of the United States. 

Nosetox Tail to end 

of— 

er Locality. Collector. a “ 4 Remarks. 
5 + & ° é 
a = a D = pa 
= |x = BSE rest Wsea NN) eae raed é = z= 
A |e Sla|/és/alt&lealelela 

6306 |....| Fort Good Hope ....-. VAR eas | oan asl meee | ert ileseen |= 2o| Weel ee 0.95 |.-.... Alcoholic. 

3023 |....| Nelson River, Hud- | D.Gunn ..-....--|.._.-. A | Pes 7.00 | 1.60 | 1.5 | 0.40 | 0.90 |...... Dry. 

son's Bay Territory. 

654.) |....| BigIsland,GreatSlave | J. Reid.....--...|.....-|......|.---- 5.25 | 1.20 | 1.354 .....| 0.92 |...... ---.do. 

Lake. 

5726 |....| Great Slave Lake..... Ne ayloncsceom-|ecee es] see. ||-n ees 5.75 | 1.20 | 1.40 |...... 0.90 |..... eels 

8356 |....| Fort Churchill ......- W. Mactavish --} 0.62 | 1.30 | 1.60 | 5.50 | 1.75 | 2.10 | 0.54 | 1.00 | 0.70 | Alcoholic. 

5727 | .-.| Buffalo River, Great | B. R. Ross ....-.|...---|.---- 5.50 | 1.30 | 1.55 |...-.. 0590)\|Se-==< Dry. 

Slave Lake. 

5729 dase Osea yaeenaaee SOT tees 5 ste BARner hemes! seer G510) | 1E9On Oat. ee ae 0/95) Peaee Pee 

6541 |... | FortResolution, Great |....do .......-.. |..---.|.-..-- eae |fede20)))| Dso0u| aude | scores 0.95 |-<-=- ---do. 

Slave Lake. 

4504 | 9 doe 0.75 | 1.40 | 1.50 | 6.50 | 2.25 | 2.50 | 0.45 | 1.05 | 0.55 | Fresh. 

4502 | 9 Gl easescenca 0.70 | 1.35 | 1.48 } 6.00 | 2.00 | 2.25 | 0.40 | 0.95 | 0.52 |....do. 

4505 | 9? eee OO mae =a 0°75 | 1.30 | 1.37 | 5.75 | 2.10 | 2.33 | 0.42 | 1.02 | 0.55 |....do. 

7702 oct Saec coche 0.70 | 1.35 | 1.70 | 6.50 | 2.00 | 2.25 | 0.60 | 1.05 | 0.75 | Alcoholic. 

735 Vea eC ITT a ee 8) Leet esqe |i somes ean PES sse= | 0,.92'|.-2-- Dry. 

5751 Sct ara 55 56cR| aoaee| bescen! Moae aT Ob Pe Ee Lil SS ye tay fl se ..-.d0. 

5732 Sai) spant5 oS e355 | as ses bcns itsece | Esaocs leesee= Eo aca|) Os02Hse= mas ...-do. 

5734 --.do BE Sao.) bison |Sassod Poses 1.00 | 1.20 }..... 0285 2-n—0 ..--do. 

5740 Sei esac Sead | Eee ase heosec| nese |peecss 1,25 | 1.45 sees 

5712 a maleaccOObacoencses: \oncestoece~-)bccotem| asses 0.75 | 0.60 --do. 

5736 wet OO tages ted ase oealSaee es |bocsceiacs ack 0.75 | 1.00 Senin 

9739"... eee ee en saste 1.25 | 1.50 ..do, 

6842 | ...| Lapierre, Rocky Mount-| J. Flett .....-.--|.--.--].-....|--..- 6.50 | 2.00 | 2.40 - do. 

ains. 

7081 |....| Fort McPherson ...-. CP PsGaudeti-<.|||ecs=-=| ose] oaaee 6.50 | 1.90 | 2 -.do. 

OBS oes | oman O atmencoreossece G0) ero sne coed posseg Weaeee| beoac 5.75 | 1.60 | 1 -. do, 

TUs5))| Lea eee GY) soansSsasene= fies So ater tncmal sseee | Ceeee 5.75 | 1.60 | 1 ..do. 

d=: ee Ree (UM ose ee CY = See soag b cecoe| Raoecd| acco 7.00 | 1.80 | 2. -.do. 

(UES Si ee aera () sscsoseecaceses Bs te Seamer (laemad Keetea Roscoe 5.50 | 1.20} 1 . do. 

BOSON Mesa etes oc do psec nceacedcss |) core Ieeeecal bossa 5.50 | 1.00} 1 .do. 

#979 |....| Nowrkakat . Ses W epee) Le sere | ian eect rer 6.00 | 1.75 | 2 -do. 

{2b Tip | kdl ea OG ee ser eriee es tats |e OOieeemeres ataall | werale ill ome eae 5.735 | 1.60} 1 do. 

eT el eee (eae ese 5] Hoar Gps seoaeen | asa | Mennsc 5.50 | 1.75 | 2 -do, 

RAIGCA | Snot lacnaae et anoaeetstsrss| Meet Messin a5 ee EP asorey Ase Sb! [Mier 5.00 | 1.80 | 2 . do. 

Ce ed een (nsec eastern ol mec in Ser sons o4 Jaeee oF ecco. 5.00 | 1.60} 1 . do, 

*Skin 4.00; much stretehed. 
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Taste L.—Mecasurements of sixty-nine specimens of ARVICOLA XANTHOGNATHUS from North America, north 

of the United States—Continued. 

Noeaitoe Tail to end 
of— 

. Locality. Collector. a mS 3 Remarks. 
g = se We | aol Pes 
=| : z = 3 — Zz PH < a 
Bly Be lea lo aie ee [ore [escuela ie 
Zz \|a | a 3 Once ae i A} A 

8969 |.--. W.. H. Dall...--. , ORO Ta eases Dry. 

9412 |... Beant esacnasscin 1; US00} | Pe=nes -- do. 

8070 |... R. McFarlane - 1. hi! iscsi --.do. 

8166 Settn aces nase 1, O3905|eees—c ----do. 

8075 |. aedtil) Serene 1. UBfES) |e Seas 

8073 Sil haREe oases 1. O303i ee ome moti (ty, 

80754) anil) pape sothese 1. 0. 87 }..-.-. ---do. 

8068 Bod sees ana ° 1. S92 oem .- do. 

8069 |. ce GO areecéices 1 1. OME GT eel le .-.do. 

8074 |. Sat Oust eter Palote th 1 0. 88 |.----- ----do. 

2395 |. - BRA Hecesessoc L. ils 0.92 | 0.56 | Alcoholic. 

6233 |. Pe 1.25 | 1. 0.95 |...... Dry. 
8071 |. Sos 16 2. 0.92) | 5 os eeeUo: 

4508 |.... R. Kennicott.-..| 0.60 | 1.10 | 1.25 | 4.80 | 1.75 | 1.95 | 0.40 | 0.98 | 0.55 | Fresh. 

4510 |.--. 1.50 | 1.70 | 0.37 | 0.90 | 0.55 |....do. 

CCH ER ASE (OSE een ceo) ssa iC) ae Se A) sl eon Paes |e alles | [bases |e, UAH) ae a5 Alcoholic. 

6754 |. 1. £0 | 2.00 | 0.43 | 0.96 | 0.65 | Dry. 

6674 |. 1.80 | 2.15 | 0.43 | 0.97 | 0.72 |....do. 

G684 |. 1.60 | 1.90 | 0.40 | 0.93 | 0.68 |....do. 

6764 |.... 1.50 | 1.85 | 0.42 | 0.96 | 0.59 |... do. 

GT7L |ce= 1.60 | 1.80 | 0.41 | 0.94 | 0.60 |..--do. 

6570 |... - 1.50 | 1.80 | 0.40 | 0.88 | 0.67 |.--.do. 

6574 |... 1.20 | 1.45 | 0.44 | 0.95 | 0.69 |....do. 

6783 |.--. 1.40 | 1.60 | 0.44 | 0.96 | 0.60 |...-do. 

6666 |... 1.20 | 2.15 | 0.47 | 0.94 | 0.65 |..-.do. 

6729 |. 1.90 | 2.15 | 0.44 | 0.99 | 0.68 |....do. 

6647 |. 260) 23100 Soe 0.95 | 0.68 . do. 

6554 PAU PERS | Rese a 0.94 | 0.75 |..-.do. 

6724 |. 1,00 | 1.30 e 0.96 | 0.56 |... do. 

6541 |. 1.50 | 1. esl eceel oak l 

6688 |. 1.40 | 1. 0. 989} 0.57 |.-..do. 

G75L |. 1.35 | 1. 0.97 . 

6549 |. sas 0. 96 

6637 |. 1.90 } 2. .} 1.00 

6788 1.60 | 1. 0. 93 

6570. |. 1.15 | 1.4 0. 90 

6556 |. 1.50 | 1. 0. 90 

6692 |. 1.60} 1. -| 0.97 

6792 |..-. 1.30 | 1. 0.94 -do. 

6573 |---- 1.40 | 1. 0.88 | 0.62 |....do. 

CEES aed lescsse Teceeaasenoe aches Sse lmmseme cms Resell ssoc|fenesee |) Stahl snl enon Mem 0.90 | 0.59 |....do. 

southwest of this locality. 

Nortre.—Mr. Kennicott’s specimens were partly taken at Fort Yukon (mouth of Poreupine River) and partly 200 miles 

region by Mr. Kennicott. 

Fortunately, the synonymy of this species is plain. 

Besides those tabulated, we have examined several hundred others, all brought from the same 

Tt was first described 

and not very well figured by Leach, as above; Dr. Richardson next noticed 

it ina more satisfactory detail; then Audubon and Bachman reproduced the 

sense of Richardson’s article ; and, lastly, Baird published it upon substantially 
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the same grounds, though he only admitted it among the hypothetical species 

of his great work. But there is no evidence that the species has occurred in 

the United States, and that it ever does so is highly improbable; and conse- 

quently all the citations of “xanthognathus” from this country—those of 

Godman, Harlan, Say, DeKay, Linsley, and others —are referable only to 

riparius. We have not seen Sabine’s article, where the name appears; but 

Richardson says positively that Sabine’s “xanthognatha” is not this animal at 

all, but is what he (Richardson) calls “pennsylvanica Ord” (see under Arctic 

riparius in this memoir). We are equally in the dark respecting the “Cam- 

’ of Desmarest, which Godman, for instance, refers pagnol aux joues fauves’ 

to his ‘‘xanthognatha” (=riparius), but which Audubon and Bachman cite as 

true zanthognathus. Audubon and Bachman have blundered in citing ‘“ xan- 

thognathus Harlan and Godman”; but it seems to have been a mere slip of 

the pen, for they expressly state on a subsequent page that Harlan’s and 

Godman’s animal cannot be the true xanthognathus. 

This Arvicola appears to inhabit most of British and Russian America. 

Audubon and Bachman say they took it in Labrador; Leach got his from 

Hudson’s Bay ; and we have other rather easterly quotations at hand. But 

the creature seems to be especially abundant and characteristic northwest- 

wardly, as in the region of the Mackenzie, Anderson, and Yukon Rivers. 

Notr.—We have a great many skulls of this animal before us, but it 

seems not worth while to tabulate them, as they show nothing whatever dif- 

ferent from those of riparius, excepting a somewhat larger size; all the pro- 

portions are the same. Even the increase in size is only evident on striking 

averages, since the smaller skulls reach well into the dimensions of the larger 

examples of riparius. The skulls run in total length, 1.15 to 1.30; in width 

of zygomatic arches, up to about 0.75; in height, upward of 0.50; at the 

interorbital constriction, 0.15 or 0.20; length of molar series, 0.25 or 0.30; 

length of lower jaw from tip of incisor to back of condyle, nearly an inch; to 

tip of coronoid, about 0.75; the under incisors are 0.30 or 0.40 long from the 

alveoli; the upper have the ordinary relative size. 

The dentition of this species is strictly that of the réparius group, and, 

in fact, so far as we can see, identical with that of A. riparius. There are 

the usual variations in the form of the back upper molar, which, however, 

always shows its crescent and two external lateral triangles; while the front 

under molar has, as in 7éparius, the maximum number of lateral triangles, 

owing to the far advance of the median zigzag line of enamel. 
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?ARVICOLA RICHARDSONI of Aud. & Bach. 

Large Northern Meadow Mouse. 

“ Arvicola riparius ORD”, apud RICHARDSON, Fn. Bor.-Am. 1829, i, 120. (Not of Ord.) 

dArvicola richardsoni, DEKay, N. Y. Zool. i, 1842, 91.—Aup. & Bacu., Q. N. A. 1853, iii, 163, pl. exxxv, f. i 

(based on Richardson’s animal).—Barrp, M. N. A. 1857, 551 (same as the foregoing). 

Selecting a number of the very largest skins in the collection, we can 

see that they noticeably surpass the average of United States riparius, and 

stand at, if not beyond, the maximum of the latter. But this is true of only 

a small proportion of our lot; the others shade insensibly down to the aver- 

age of riparius ; and all these largest ones are accompanied by others of much 

less stature, taken living side by side, and certainly not specifically different. 

The difference in the whole series, moreover, is not greater than we demon- 

strate in the case of unquestionable A. zanthognathus. 

All the remarks we have offered under head of A. xanthognathus have 

been based upon unquestionable examples of that form. But, after elimin- 

ating these, we find a considerable number of specimens that are precisely 

like ordinary zanthognathus, yet have no trace of the chestnut cheeks. ‘They 

are clearly not referable to ordinary riparius, and are equally far removed from 

the small var. borealis. 

We puzzled long over these before we were led, we believe correctly, to 

refer them to xanthognathus. Among Mr. Kennicott’s extraordinarily full 

series of xanthognathus we found here and there a skin showing no chestnut 

cheeks, yet which he had labeled with his autograph ‘‘xanthognathus”. This 

excited our suspicion; for we had noted with pleasure that, of the many hun- 

dred mice of all sorts contributed to the collection by this eminent naturalist, 

not one had been labeled by him of which there was the slightest doubt, and 

his labeling has proved in every case correct. There is little if any doubt 

that zanthognathus, under certain conditions, does not acquire the chestnut 

cheeks—in short, that a certain proportion of specimens shade into riparius. 

This goes far to show that the two forms are not specifically distinct. We 

tabulate below these doubtful skins. It will be seen by the measurements 

that they represent an animal at and beyond the maximum of ordinary riparius 

in size, with comparatively shorter members; and the skins show a certain 

undefinable coloration and condition of pelage which assures us they belong 

nearer canthognathus than riparius ; but their positive determination is to us 

at present impossible. 

a 

i 
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TABLE LI.—Mcasurements of twenty-nine (and list of many more) specimens of large Arctic ARVICOL® of the 

RIPARIUS type, supposed to represent XANTHOGNATHUS without chestnut cheeks. 

Current number. 

Locality. Collector. 

Tail to end From tip of nose to— Sf Length of— 

3 2g = 3 
5, Pat vate || asec [cet 

R it ° & > & & iss 

Remarks. } 

Height of ear. 

8048 

8051 

0000 

9175 

9146 

9155 

9154 

9115 

9108 

9144 

9147 

9229 

6835 

6936 

6837 

9195 

6841 

9202 

9220 

6878 

6596 

6955 

6559 

7099 

7100 

7101 

7102 

9243 

6307 

97722 

#10895 

10896 

10297 

10898 

17655 

to 

10916 j 

719 

7720 

7726 

to 

7735 

6304 

10917 | 

to 

10924 J 

.---do 

aae= 00) 

----do 

Bor di 

weseee Gi ene te 

Kodiak, Alaska. -.. 

Fort Rae....--.-..-- 

Red RiverSettlement 

eaesd0 

Selkirk Settlement.-}.... 

Lemetite) 

Winnepeg River ... 

nea, 

James 

Bay. 

Big Island, G.S.L ..| J. 

eu. d0). 

Bay, Hudson's 

herson ....| C. P. Gaudet . -. 

3.90 

do. 

zee Ug: 

5 young. 

3 young. 
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TaBLe LI.— Measurements of twenty-nine (and list of many more) specimens of large Arctic ARVICOL® of the 

RIPARIUS type supposed to represent XANTHOGNATHUS without chestnut cheeks—Continued. 

Tail to end Length of— 
From tip of nose to— yee 

Locality. Collector. Remarks. 

Current number 
| Vertebra. 

Fore foot. Hind foot. Height of ear. 

7691 | Fort Resolution....- R.Kennicott: --0)---- 22) ooo onan ee eee ame elem aie eee 

CSP AA GY Base eras eas CC eeeoa saa bec cd) recsos| bocce Sacmcc|bascsn|[eseeac|inacoca|hessse|iesenes 

T7744 

7582) 

[oa Be oeU hase aes oo bA Bemc GO) .2 sees oe os) ae oe ellase ea deem | oe ae dl oaaere| eeemet | pete cel See eel] aes 

7690) 
7646 

7576 

9904 

10927} 

IRE fal meet aceeacn aeeaneer! sees Ue eeerscet| Ponsa Eecere| hosscel fsseose 

10930) 

7743 W. Mactavish ..| 0.50 | 1.00 | 1.25 | 4. "i c -| xanthog.? 

10931 

10932 

10933 

10934 

7703 

8401 

8402 

8403 

8404 

8405 

9910 

9464 

10235 

10936 

10937 

10938 |... BA 

10939) ||. dO". caeems,s acess ce] 5200 Gen. ck8 | ae se | tems ao | Recycles ae = eee | eel eee | cena 

9907 | Nulato, R. A.......- ace emencemeese ices lense | |p2aece 4.00 | 1.35 | 1.55 ]...... 0875) |=2e-- 

10940 

10941 

10942 

10943 

10944 

10945 

10946 

10947 

10948 

10949 

10950 

10951 

10952 

10953 

10954 

10955 

10956 

10354 

weeeee-----| 0.47 | 0.95 | 1.08 | 4.00 | 1.45 | 1.70 | 0.40 | 0.75 | 0.50 
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Suscenus CHILOTUS, Baird. 

Arvicola sp., AUCTORUM. 

= Chilotus, Barrp, M. N. A. 1857, 516 (type, 4. oregoni Bach.).—Covues, Proc. Acad. Nat. Sci. Phila. 1874, 190. 

Cuars.—Very small. Pelage and proportions of parts as in Myonomes, 

but the ears ‘small, orbicular, the marginal portion or helix incurved all 

round, bounding a distinct fossa innominata; the upper and lower roots so 

close together as to be confluent externally, and thus enclosing the meatus 

entirely in the anterior rim, however low. Surfaces of the ear almost naked”; 

plantar tubercles only 5 (2). Dentition combining the anterior lower molar 

as in Myonomes, with the middle and back upper molars as in Pedomys or 

Pitymys (other teeth as in Arvicola generally, and therefore not diagnostic). 

Further details of this section are given under head of its type and only 

known species. 

ARVICOLA (CHILOTUS) OREGONUS, Bachman. 

Oregon Meadow Mouse. 

Arvicola oregoni, BACHMAN, Journ. Acad. Nat. Sci. Phila. viii, 1839, 60; Townsend’s Narrative, 1839, 315.— 

Aup. & Bacu., Q. N. A. iii, 1853, 232, pl. elxvii, f. 3. 
Arvicola (Chilotus) oregoni, BArrD, M. N. A. 1857, 537. 

Arvicola (Chilotus) oregonus, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 190. 

Dracnosis.—Arvicola minimus (8-34-poll.), palmis dimidium plantarum 

(4:3); cauda capite longiore (14); auriculis exiguis, occultis, subnudis, mar- 

gine plicata. Coloribus feré ut in A. ripario. 

Least Meadow Mouse, with the colors much as in A. riparius, the ears 

small, hidden, nearly naked, with folded margin and the meatus rimmed about ; 

3-34 inches long, tail 14, or with the hairs 14, thus longer than the head, and 

nearly twice as long as the soles, these twice as long as the palms. 

(No. 3233.) At first sight, this little animal looks like a half-grown 

riparius ; the next glance, however, shows that it is perfectly adult, and 

further examination reveals the peculiarities given in the foregoing diagnosis 

and in the notice of the subgenus. The fur has exactly the texture of that 

of riparius, and the coloration is much the same as in typical examples of 

the latter—a grizzle of yellowish-brown, rufous-gray, and black, darkest along 

the middle line of the back; beneath dark plumbeous, strongly hoary; tail 

indistinctly bicolor, to correspond. In fact, the external characters, both of 

color and proportions, are so much like those of riparius, with one exception, 
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that they might be described in identical terms. The ears are the notable 

feature; and they have been so carefully and minutely described by Baird, 

from the same specimens now lying before us, that, as in case of our diagnosis 

of Chilotus, we may best repeat his words :— 

“The ears are low, orbicular, the membrane thickened, the margins or 

conchal portions much inflected or incurved, like a half open apple-blossom, 

the concha being inflected all around. The antitragus is well developed, but 

rather low. The surfaces of the ear appear perfectly naked, with, however, 

a ciliation of long hairs towards the roots of the concha, on the dorsal surface. 

A close examination of the auricle in the dried specimen shows a few scat- 

tered very short white hairs. The structure of the ear, though in many 

respects similar to that of A. pinetorum, is yet essentially different. Thus 

the upper and lower roots of the margin of the ear meet anteriorly so as to 

form even a low rim to the meatus anteriorly completely enclosing the aper- 

ture; the edge of the conch is inflected; the region inside the auricle, around 

the meatus, naked, and the antitragus so much developed as to be capable of 

completely closing the meatus. In A. pinetorum the roots of the upper and 

lower margins of the ear are widely separated, by a space of a quarter of an 

inch, the space between these roots and anterior to the meatus being perfectly 

plane; the edges of the concha or auricle not inflected at all; the inner space 

around the meatus partly hairy; the antitragus very slightly developed, not 

valvular nor capable of closing the meatus at all.” 

The skull of this species (7333) is rather broad for its length (0.92 0.51), 

but has nothing diagnostic about it except the dentition, which curiously 

unites that of Myonomes with that of Pedomys or Pitymys. ‘hus, the 

middle line of enamel on the front lower molar extends so far forward as 

to separate the anterior on angles each side, and cut these off from the dentine 

island of the anterior trefoil, so that an additional closed triangle is produced 

on each side. The middle upper molar develops no snag on its postero- 

external triangle; and the last upper molar has but one external angle and a 

long narrow posterior Y. ; 

A miserable specimen from Oregon (No. 3734, U. S. Expl. Exped.) is 

labeled “oregona”, but is not this species at all, being a Myonomes. The 

measurements of the three specimens below given will show to some extent 

the variations in size and shape. At present, the species is only reported from 

the Pacific coast of the United States. 
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TaBLe LIT.—Measurements of three specimens of ARVICOLA (CHILOTUS) OREGONUS. 

ee | | s } 
2 Nose to-- Tail to— 
a 

z og Date. Locality. Collector. hee xt 
2 . £ a =] ies . ] 
5 ehh ies Heel) Ae ese | Ee eee feral a 
a |W] 3 Sle lslelelets leis 
a || Aa | Blalolalela | a\a|8 

| 
| | — | 

re | 
4323 | ¢ | Dry...| Aug.—, 1855} Shoalwater Bay ...... -. J. G. Cooper..-.-..-.|-- alias A eee 3, 50/1. 101. 25 0. 33.0. 66,0. 28) 
2529 Ale...) —— —,1855| Steilacoom ............. G. Suckley ...-.-.-..|0. 43.0. 2: 5/1. 00)3. seal 20/1. 35.0. 35.0, 61 0. 33) | ee | 
2533 |. --do ...| —— —,1855/ Tomales Bay..........-. E. Samuels. .....--..|0. 400. 80 1. 05)3, 75:1. 00)1. 15,0. 30.0. 56 0. 30 

28370 $-GO)<=2| sn asevionuc ance Puget Sound ? a ee alae 255 \ldo- | Sas] oma} oe ees 

CAEch | a Prope ere lee a ae eee eS ets ces pio b Worl aaa en 
| | 

Nore.—Nos. 8370-71, apparently of this species, are too young for positive identification. The teeth are scarcely cut; 

but, so far as we can judge, the back upper molar will have but one external closed triangle, and a posterior Y-shaped trefile. 

The meatus seems to be surrounded by a faint rim, but the upper margin of the ear is not inflected, the concha being per- 

tectly flat. 

Suscenus PEDOMYS, Baird. 

Arvicola sp., AUCTORUM. 

= Pedomys, BarrpD, M. N. A. 1857, 517 (type, Arvicola austerus LeC.).—Cours, Proc. Acad. Nat. Sci. 

Phila. 1874, 190. 

Cuars.—Postero-superior molar with an anterior transverse loop, two 

interior triangles, one exterior triangle, and a posterior U-, V- 

loop (as in Pitymys and Chilotus). 

, or Y-shaped 

Medio-superior molar with an anterior, 

two exterior, and only one interior triangle (lacking the supplementary postero- 

interior spur or triangle of MZyonomes). Antero-inferior molar with a posterior 

transverse loop, two interior closed triangles, one exterior closed triangle, 

another exterior and another interior open triangle, and an anterior irregular 

trefoil. Ears 

inflected margin of conch or rim in front of meatus; antitragus highly val- 

Other molars as in <Arvicola at large. without concealed, 

vular, as usual. Tail in the type of the subgenus about equal to the head 

(about one-third the head and body), in other species not more than one- 

fourth the trunk, and thus as short as in Pitymys. Perfect plantar tubercles 

only five. 

Seay shorter oe 

rather ‘ 

Under head of Arvicola we have already diagnosticated this section, and 

No special cranial characters, and external form as in Myonomes 

“austere” 

or much as in Arvicola at large. 

after the further remarks just made there is little to say. 

Pelage grizzly and 

; the under parts usually with a peculiar muddy tinge. 

There are no tan- 

gible cranial characters; and, as to the external characters, they are with difti- 

culty describable as any different from those of Myonomes; but the tail is 

shorter, and the animals appear to be even more squat and bunchy than J/. 

riparius. There are only five perfect plantar tubercles, though the rudiment 

14M 
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of a sixth is often seen. The section may readily be differentiated from its 

North American congeners by exclusion, thus: —It lacks the peculiar crescent 

of the last molar of Ayonomes ; it wants the peculiar auricular characters of 

Chilotus; and it has not the enlarged fore claws and glossy pelage of Pitymys. 

The section was based upon the Arvicola austerus of LeConte by Baird, 

who added to it two other species, A. haydeni and A. cinnamomeus, neither of 

which, however, is distinct. Haydeni leads into a remarkable form from the 

plains, very different, in its extreme development, from austerus, and still more 

unlike any other North American species. The discussion of this form is 

presented in a subsequent article. We insert here the measurements of our 

skulls of Pedomys, and then proceed to consider P. austerus. 

TABLE LIII.— Measurements of nineteen skulls of PEDOMYS AUSTERUS. 

2 % a Erom tip of un- | 3 a a 

Width at— 5 ic der ees to— 5 5 2 . 

‘ , He E | lieu 4 q a 3 ae 
2 Locality. fe st % = a aa sly ee 

5 Wc lees |) Bedell Bie seal ae |p erste 8 2 
A A ss) N oS |8 A ie} 3 |A A A i) 

BAG Eracine WWilssccesseccsseec=e cee 1.00 | 0.40 | 0.60 | 0.17 | 0.23 | 6.20 | 0.60 | 0.75 | 0.80 | 0.22 | 0.33 | 100: 60 
248 5 0.24 | 0.20 | 0.58 | 0.75 | 0.77 | 0.24] 0.33] 100: 60 

0.25 | 0.21 | 0.67 | 0.93 | 0.87 | 0.27] 0.38] 100: 58 
0.23 | 0.19 | 0.65 | 0.81 | 0.84 | 0.24 | 0.36 
0.24 | 0:17 |...... 08754 ee 0.24 | 0.32 

ae 0.63 | 0.78 | 0.80 | 0.25 | 0.33 
0.20 | 0.62 | 0.81 | 0.82} 0.25 | 0.33 
0.25 | 0.68 | 0.65 | 0.89 | 0.24 | 0.39 
0.21 | 0.64 | 0.78 | 0.80 | 0.25 | 0.35 

seeeed0ss 

Saint Louis, Mo 0.18 | 0.62 | 0.74 | 0.81 | 0.25 | 0.33 | 100: 59 a2 Seas os 0. 

1687 | Caleasieu, La..-..-...-..------- AOS) (O45 eee 0.18 | 0,22 | 0.19 | 0.62 | 0.77 | --~..| 0.23 | 0.30 

iz14}| Pembina, Dak ....-.------------ 1.12 | 0.40 }.-..-. 0.17 | 0.25 | 0.20 | 0.65 | 0.82 | 0.83 | 0.23 | 0.32 

| 1A8A2t] Fort Pierre, Dak...-..-.---.---. 1.14 |,0.45 | 0.65 | 0.18 | 0.25 | 0.19 | 0 66 | 0.80 | 0.87 | 0.26 | 0.34] 100: 57 

JV AER) Sone ocsecosacos7 1069|\eene 0. 62 

* 12159-60-61-68: animals not fall grown; measurements excluded from the averaging. 

+ Type of cinnamomeus. t Type of haydeni. 

ARVICOLA (PEDOMYS) AUSTERUS, LeC. 

Prairie Meadow Mouse. 

Arvicola austerus, LECONTE, Proc. Acad. Nat. Sei. Phila. vi, 1853, 405 (Racine, Wis.; type, No. 2249, Mus. 

Smiths.).—Aup. & Bacu., Q. N. A. iii, 1854, 289 (based on LeConte’s description).—KENNI- 
corT, Agric. Rep. U. 8. Patent Office for 1856 (1857), 97, pl. xii, upper fig. (Illinois). 
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Arvicola (Pedomys) austerus, BArrD, M. N. A. 1857, 539, pl. liv (teeth of specimen, No. 1247, from Lonisi- 

ana, queried as austerus), (Wisconsin, Illinois, Missouri, and Louisiana).—Covugs, Proc. Acad. 

Nat. Sci. Phila. 1874, 190. 

Arvicola (Pedomys) cinnamomea, Baird, op. cit. 541, pl. liv (teeth), (type, No. 2, Mus. Smiths., Pembina, 
Dak.). 

Arvicola (Pedomys) haydeni, BarrD, op. cit. 543 (type, No. 383%, Mus. Smiths., Fort Pierre, Dak.). 

DiaGNosis.—A. ripario subsimilis, veilere austeriore, forma robustiore, 

cauda breviore caput equante aut paulo superante; griseo-murinus, subtus ex 

albido plumbeus, brunneo dilute lavatus. Long. tot. 4, caude 1.25, pedis 0.70. 

Haxsrrar.—Western States and adjoining Territories, especially Illinois, 

Missouri, and Michigan. Kansas. Louisiana. 

Although this animal is subgenerically different from M/yonomes riparius, 

the superficial resemblance is so close that it is difficult to convey in words 

an intelligible notion of the distinctions. In fact, it looks more like M. riparius 

than like Pedomys var. curtatus, from which it is not specifically different. 

The following description is based upon about twenty specimens, mostly 

from Illinois. 

The pelage, though not harsh, is rather coarse, thick, and short, and does 

not lie smooth enough to possess much gloss; a condition suggesting the apt 

name “austerus”. The tail has an average hairiness, with a medium-sized 

pencil at tip. The ears are about flush with the fur on an average, but in 

scant-haired specimens may overtop a little. The soles are scant-hirsute for 

their posterior third, and 5-tubereulate, one of the tubercles of AZyonomes 

being wanting. The usual relative proportions of fore and hind feet and of 

all the fingers and toes obtain. In general form, the animal is stouter and 

seemingly clumsier than riparius; the tail is shorter, averaging little more 

than the length of the head, but sometimes reaching about one-third the whole 

length of trunk. The head /ooks broader than usual, with a very obtuse 

muzzle and rather short and sparse whiskers. 

The upper parts show an intimate “ grizzle” of black, brown, yellowish- 

brown, and grayish-brown, impossible to describe in a single word. This is 

darkest along the middle line of the back, whence it washes out lighter toward 

the sides. Some specimens, as No. 2444, are almost pure black along the 

dorsal area, and the other upper parts are correspondingly dark, showing 

merely a grizzle with grayish-brown, without any reddish. Others, again, as 

No. 2454, are as much lighter than the average, having no appreciably darker 

dorsal area, and the whole upper parts and sides of a light muddy-brown 

grizzled with brownish-gray. 
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These colors fade on the sides, without any tangible dividing line, into 

the peculiar shade of the whole under parts. In an average case, the belly 

shows a background of plumbeous, strongly washed over with a dirty cin- 

namon, or muddy rust color. In the darkest-colored individuals, the under 

parts are deep hoary-plumbeous, with the tips of most of the hairs barely 

touched with muddy; this peculiar shade, so different from the clear hoary- 

plumbeous of riparius, &c., being a strong mark of the subgenus, and only 

very exceptionally wanting. In the lightest-colored specimens, on the other 

hand, the under parts are so strongly invaded with the muddy cinnamon that 

the plumbeous bases of the hairs are scarcely visible, the dirt-color being 

continuous, especially along the sides, and so bright as to approach a fawn- 

color or tawny-brown. 

The tail is almost always distinctly bicolor, and it shares the colors of 

the upper and under parts of the body respectively. 

The type of the species (No. 2249, Mus. Smiths.) is a rather unusually 

dark specimen, especially underneath, being, as Professor Baird has remarked, 

one of the few in which the cinnamon tips of the hairs are inappreciable. 

Other specimens, however, received from Major LeConte as typical of his 

species, have the muddy wash very distinct. 

The Louisiana specimen enumerated by Professor Baird (No 743%, Cal- 

casieu Pass, G. Wiirdemann) is typical austerus, and extends the known range 

of this form. A Kansas example (No. 4218, Neosho Falls, B. F. Goss) is 

likewise pure austerus. Another Kansas specimen (No. 3306, Doniphan 

County, E. Palmer) leans rather over against var. curtatus in the shortness 

of its tail, though it is typical awsterus in other respects. A Platte River 

specimen (No. 8004) is identical with the type of ‘‘haydent”. The exact 

state of the case regarding this last is given beyond; here it only remains to 

examine the other nominal species that has been referred to austerus. 

The type and only known specimen of ‘‘cinnomomea” (No. ¥7's, 

Pembina, Minn.) is, as Professor Baird says, exactly like awsterus in external 

characters. The points of difference, if any, lie in the skull and teeth; and 

we have thé data to show that the slight differences observable in these 

respects are quite within the limits of individual variation. On coming into 

our hands, the skull lacked zygomata; but the zygomatic width is stated by 

Professor Baird to have been 0.56, which, with a length of 1.12, gives a 

proportion of just 100 : 50, which is a little greater length for breadth than 

i ie 
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usual. The skull is perhaps “remarkable for its elongation”; but it falls 
short of the specimen of haydeni, which measures 1.14, and only ‘exceeds 
average austerus by 0.06. ‘The supposed difference in the lengths of the 
nasals and the nasal branches of intermaxillary, owing to the shortness and 
truncation of the former, is no distinction, as we find it precisely matched in 
examples of unquestionable austerus (No. 4#s3'; No. @t53). The alleged 
differences in dentition are simply a little less deep infolding of the enamel 
loops on the back upper and front lower molars; so that the lateral triangles 
of the first-named tooth, instead of being closed up along the middle line of 
the tooth, intercommunicate; and the same is the case with the anterior 

exterior triangle of the last-named tooth. But this is merely a slight differ- 
ence in degree, not of kind. Among our specimens are some as closely 

approaching this pattern as others recede from it; and the differences in this 

respect among unquestionable austerus are quite as great as between austerus 

and “cinnamomea”. 

The following table gives the measurements of our series. 

TaBLE LIV.—Measurements of fifty-two specimens of ARVICOLA (PEDOMYS) AUSTERUS. 

Nose to— Tail to-- a 

as 
, aie 3 og 

E Date. Locality. Collector. s = 2 3 $ & z 

3 a/Siela/e|s os 
A Epil | red basi le (eeialfeet lt Gece ass =] mlals!|S|/a|)e2i] ols i 
Z all nll RO eee n 

2923 Spring, 1855 0.72) Alcoholic. 

a 
c R. Kennicott....|0, 41 

2995 iu |quilee dates 

g 

cd 

S 

pS eee 0. 72)....do. 

2931 BHU Ses ey be ec We se. soc Socoe Sosa espe eee! Ol Saee ne ar 0. 81)....do. 

2932 Sod. essacsa|pemeteit) mes sesacoocedscstocee| Sera Necaeoncenar 0. 71). ...do 

293% Sadi Opaaceee 0. 75)....do 

RO3L |. ...)-.--do.------ 0. 71)..-.do 

Pla | ss noc! Oiaes oss 0.75). - do 

2986" | 9 |°_.-do.---=-- 0.70 ....do. 

EG) ||| 2eel RRR ty eee 0.80, Dry. 

WC 9) ES ee eee see 0.75). ...do. 

1977 |...) Fall, 1856.... 0. 70). ...do. 

19738 2 | Summer,1856 \0..73}....do. 

2431 |... | Spring, 1855 |. 0. 74)... .do. 

2432 0 79). .--do 

2433 0. 73}.- do. 

2434 0.79) ..-.do 

2435 0. 78)....do 
2436 0. 81)....do 

2437 --|0. 79]....do. 

2438 \0. 80... do. 

2439 .| Fresh. 

2440 0. 78) Dry. 

2442 ..|....| Young;dry. 

2443 10. - Dry. 
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TaBie LIV.— Measurements of fifty-two specimens of ARVICOLA (PEDOMYS) AUSTERUS— Continued. 

| ] | 

Nose to— —— | Tailto— 3 

ie paler 5 s 
Hi Date. Locality. Collector. ae/S|s aes as 

s Boles |e fea ise = @ 
3 

Be ee ei oreo (SP Rand ied = 38 
FI Oo) site) e tela |] a | 
5 5 BlelsiSizelelsila x 

| a nD AIR /Ole|/ga/Al|s |e mM 

2444 |....| Spring, 1855 | West Northfleld, Ill..--..-- R. Kennicott....|.---|---.]----)4. 35)L. 35]1. 60/0. 38/0. 72) Fresh. 

2446 |....]....do 

2447 ~|....|....do 

2448 |....|....do 

1 

1. 10/1. 20/0. 37/0. 74, Dry. 

1. 30/1. 50/0. 40/0. 72) Fresh. 

1. 10}1. 30/0. 39/0. 69) Dry. 

2449 |... |....do. L. 30)1. 45/0. 40/0. 80)... do. 

2450 |....|....do 1. 30/1. 55/0. 40/0. 75}. ... do. 

PLE east aseaby apse Seeons Gb) asoscc7 -asessoascacs Sata LOwyaeere cinieiers see-]-se-|---- [4 25/1. 50/1. 70/0. 38/0. 78)... do. 

1 

L 

1 

1 

1 

1 

2453 |... |- . 35/1. 55/0. 370. 72} .-.. do. 

PYRE NW Saed bbe < 40} 1. 60/0. 40/0. 74) ..-. do. 

py bi Ea Selb Se Peed serensecec|has . 15]. ... 0. 37/0. 76) Fresh. 

OY Te | ERs RnG Geese) beceost (Wince-Sscmesscocosoted Baoet pers odibelies sel forinnl pee . 10/1. 30)0. 45/0. 80) Dry. 

2457 |.---|- . 15) L. 35)0. 32}0. 79)... do. 

7598 |..-. . 40/1. 65/0. 39/0. 78) Alcoholic. 

1649 | .- secte| se feel need sees AC. VOR E. 

9907 |.-.--. = ..--|----]----13. 90}. 15]1, 25/0, 40}0. 68) Alcoholic. 

BC) Se tere fio mete atte nels GO ee ne esc cel pons G0 eo (0. 45) 1. 06/1, 25/3, 90) 1. 251. 40\0. 40)0. 77]. . -. do. 

10025 |.. (0. 50\0. 95/1, 20/4. 10/1. 30) 1. 50/0. 42/0. 76]... do. 

10026 |..-. (0. 53) L. 08) 1. 40/4. 50}. 35] L. 50)0. 40/0. 76]. . .do. 

10027 |.--.-| 0. 48/0. 90)1. 2/3. 80) L. 40/1. 60/0. 43]0. 80)... do. 

10029 |..--. - 0. 49)0. 90/1. 20/4. 00/1. 30) 1. 4olo. 4510. 80)... do. 

TGURIDS We see so Sas 4555 ose cl eons CO yee ee a ere erated eer Gti eee eoca 10. 48)0. 92/1. 18)4. OO)L. 35) 1. 56/0. 3&/0. 78 

10031 Ae Reeee A cose |lesacce (hye eateenoerascdte cco bead (i igeecscacses 10. 42)0. 88)1. 10)3. 50/1. 20)1. 25/0, 40)0. 78 

LS Eh eel eee once peoece OO eae Sete tetra eee Ol) -assasonce 10, 45)0. 95/1, 15]3. TO}1. 30! 1. 350. 40/0. 80 

10036 |.... Beal dees || pany eee eel | sent CAUCE Om, 

10037 |.... Peel Rael eres earl cee NESS desetily 

Tey Wen les Secoesenace Southern Tilinois.-.-...-.--. seb) aesoseos 565 pe seoc| aos! Sallteecel en nalWoss| seeM pase DpOSed 

*10764 | young. 

to Bosal teenie wee eal fae ae doaseeetsere=eteees samilascossdcad ce eal ars | ol ee eed let Goholio: 

10768 

10269 |.... J. LeConte ...---).-.. --+.|---.|4. 0O/L 40) L. 75/0. 38)0. 76) Dry. 

4715 |.... Be 0m = Serle -|4, 25) L. 25/1. 50/0. 40/0. 76]. . -. do. 

i2249 |... Sedoeee _...|---.|.---[4. 25]1. 35]1. 55/0. 36/0. 75]. -...do. 
Posy, loaso POR Oyo essees eoag oot [eee Sandal eal ee sO; a1 OL 7G) exe On 

266 |..--]. fen Gl casecos- S55 wee-|--- |----|4. OO}L. 30)1. 50/0. 39/0. 75].-- do. 

nt |e S| peti ly) Sea as saeco 0. 45|..-.|.---|----|1. 17]1. 42/0. 37,0. 73] Alcoholic. 

2028 eens A.C. Barry -.-- |0. 49/0. 91/1. 19)3. 75|1. 25)1. 44/0. 38/0. 74 peo: 

iat) sl ae Soe Op-een emotes 0. 43/0. 90)1. 17/3. 50}1. 0U)1. 05/0. 34|0. 70)... do. 

Ce Bess bocosoncsessss- Saint Louis, Mo............. G. Engelmann... |0. 47/0. 85/1. 10/3. 35/1. 00/1: 13/0. 32/0. 72) -- do. 

2888 |.... 4. 00\0. 90|1. 10|0. 3=|0. 70)... do, 

2889 |.... Het eel |taete| ete [aerate cians | PAC Ga VOU ES 

Bye eee Baden) ---.|----|3. TIL. 25/1. 45/0. 40/0, 73) Dry. 

A550 Rohl on ne oaeuacas| | Oaleasians ar-seeeeseeceee i. .. |... |3. 50/1. iG}. 25/0. 35/0. 68] .- do. 

8839 |....| Apr. —, 1867! Burlington, Kans .-......-. 2 ee. [----].---|L. 10]. 25]0, 36/0. 69 

PALS ls See| eemsodidencn cin Neosho Falls, Kans : ..../4. 50/1. 40/1. 60/0. 3¢/0. 75) Dry. 

8518 ¢ | Sept. —, 1866 GOs sic weeaemeoece ee Soe 5 Z _.-./3. 90) 1. 25] 1. 350. 36]0, 74]... .do. 

8519 | of | Sept. —, 1866 |......do-...-.-. .|3. 85/1. 15}1. 30/0. 35)0. 73). . -.do. 

OD | ad Roeone dear Pembina, Dak: -5*.2=-o2-5-5 ©. Cavileer 4, 20/1. 30/1. 50/0. 40)0. 79)... do. 

GIS leone | Semecetteess Fort Pierre, Dak......-...-. F. V. Hayden ...|.--.|--..|--- 4, 25/1. 40}1. 55/0. 40/0. 81]... .do. 

3094 | g | July —,1857| Platte River...... ..-...... W.S. Wood... .--.|----|/4. 25)1. 25] 1. 40). --.10. 80]....do. 

SSDG Maes | ate ere ¥. Palmer....--. Be eee ee 2}... |L. 10]1. 35/0. 38)0. 75]... .do. 

PAWEYAPOMNOALIY) | —iatn- occa ee on fate os oe ns Sede ance asec see eRe Eee pee | [ee ~__ [4 oolt.27|... |---.l0. 71 

Maximum .-|4. 50/1. 40)1. 75)0. 45/0. BL 

Minimum 3. 50}L. 10} 1. 20)0. 35)0. ee 

* Nos, 10764-68 not identified by teeth. t Type of austerus. tT ype of cinnamomeus. § Type of haydeni. 
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ARVICOLA (PEDOMYS) AUSTERUS CURTATUS, (Cope.) 

Western Prairie Mouse. 

Arvicola curtata, Corr, Proc. Acad. Nat. Sci. Phila. Jan. 1868, 2 (“Pigeon Springs”, east of Owen’s Valley, 

California), (type examined). 

Arvicola pauperrima, Coor.?, Am. Nat. Dec. 1868, 535 (Great Plains of the Columbia), (type examined). 

Arvicola (Pedomys) austerus var. curtatus, CouES, Proc. Phil. Acad. 1874, 190. 

Cuars—Tail obviously shorter than head. Brownish-gray, beneath 

much paler, sometimes nearly white. Size of austerus, or rather less. Four 

inches or less; tail vertebree an inch or less; hind foot # of an inch or less. 

Hasiratr.—United States, west of the Mississippi. California (Gadd, 

the type; Feidner). Great Plains, Washington Territory (Cooper). Colorado, 

Kansas, and Nebraska (Hayden, Goss), where mixed up with austerus. 

In handling the present Smithsonian series to pick out our western 

styles of A. riparius, we here and there happened upon a specimen looking 

quite different from any of the many western strains of riparius, and these 

we put aside together for final determination. They were smallish, with 

extremely short tail, light gray above and correspondingly pale below, and, 

though they differed inter se to a puzzling degree, we could not believe them 

referable to any variety of riparius. None, unfortunately, were accompanied 

by separately cleaned skulls; but on wrenching open the mouths of the 

specimens, as we were obliged to do in every instance, we found, to our 

surprise, that they were all typical Pedomys in dentition, and so entirely 

different from any breed of Arvicola riparius. The westernmost of them 

were at the same time very different from the blackish muddy-bellied and 

comparatively long-tailed Illinois austerus, yet Kansas specimens were com- 

pletely intermediate, through the paler-style of austerus called haydent by 

Baird. Up to this time we had not thought of Arvicola curtatus Cope. That 

species being compared with “ modesta” by its author, and not being indi- 

cated as a Pedomys at all, we had concluded that it was probably another of 

the everlasting kinds of riparius. Desiring, however, more positive evidence, 

we wrote to Professor Cope requesting a view of his type, which was 

promptly sent to us, when we were gratified to perceive, as we did at a 

glance, that our animal, to which, curiously enough, we had applied in man- 

uscript nearly the same name (‘‘decurtatus”) was Cope’s species. 

Owing to bad taxidermy and neglect to poison the skin, the type of 

curtatus was almost entirely destroyed. As it reached our hands, nothing 
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was left of it but some comminuted fragments of the skull, some loose teeth, 

bones of the feet, and a few whiskers. Most fortunately, however, the back 

upper molar was not lost, and this furnished perfect identification. Accord- 

ing to Cope’s measurements, his animal was smaller than any others we have 

seen, but not much so; nor is there, in other respects, any discrepancy 

sufficient to cast suspicion on the identification we make. 

No. 4172—Very light gray, with a noticeable darker (brownish-black) 

dorsal area, so much restricted as to appear almost like a dorsal stripe. 

Below, nearly white, but little soiled, and the pale plumbeous bases of the 

hairs little apparent; tail short, light brown above, white below; feet above 

nearly white. (Dimensions as below.) 

No. 10268 (Great Plains, Washington Territory; type of pauperrima 

Cooper).—Identical with the last, but the dorsal darkness pretty uniformly 

distributed. (Dimensions as below.) ‘Tail very short. 

No. 3056.—One of the palest Arvicolas we ever saw except ‘‘brewer1”. 

Above, uniform dull pale gray, with scarcely a brown shade and no blackish; 

below, hoary white, almost as pure as in a Hesperomys on the ends of the 

hairs, but these are so short (the animal was killed in August, probably a 

young of the year) that their plumbeous bases give the predominant shade; 

tail and feet hoary whitish; tail extremely short. (Dimensions as below.) 

The pallor of this specimen is parallel with that of all the other Murid@ of 

the same region. 

No. 3241.—Upper parts an intimate grizzle of gray and brown in equal 

parts, little if any blackish; below of ordinary riparius color; feet and tail 

brown above; tail short, but its caliber as well as its length undue, because 

a stout peg has been thrust into its skin after removal of the vertebrae. 

Rather exceeding any of the foregoing in size (see below). Approximating 

in color to the next, viz:— 

No. 8055.—Rather larger than any of the foregoing, even allowing much 

for the evident overstuffing; but tail short. In color, almost exactly like the 

paler “haydeni” stripe of austerus; the hoary gray of the belly quite muddy. 

With only the type of curtatus before us, together with the Californian, 

Washington, and Utah specimens, we could not have hesitated in admitting 

the species. But the precisely intermediate Kansas and Nebraska speci- 

mens prove that a truer rendering of the facts in the case will be to hold 

curtatus for a geographical differentiation of austerus. It will be recollected 
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that ‘“‘austerus” is not, in nature, any more “typical” than curtatus is; in 

fact, that the dark, longer-tailed Illinois strain of Pedomys is as much an 

extreme as curtatus is. The naming of the animal is a matter of judicious 

taste. We prefer to relegate the initial step of the westward departure (7. e, 

‘“‘haydeni”) to austerus, and to designate only the extreme of differentiation 

as var. curtatus. Those of opposite mind, who wish to designate every 

geographical and climatic modification by a separate binomial, will be 

obliged, in order to consistence, to do thus: restrict austerus to the dark 

Illinois animal; restrict curtatus to the Californian, Washington, and Utah 

animal; adopt haydeni for some Nebraska skins; invent a new name for 

others, as our pallid No. 3056; and then leave about 75 per cent. of Kansas 

and Nebraska skins unnamed, or else invent a fifth one for these. In this 

enumeration we neglect ‘ cinnamomeus”, as founded on a slight individual 

peculiarity of the enamel folds, which no one—certainly not Professor Baird 

—would wish to perpetuate by name, now that the real state of the case 

appears. 

TaBLe LV.— Measurements of thirteen specimens of PEDOMYS AUSTERUS CURTATUS. 

Nose%ton Tail to end 
of— 

g Locality. Collector. < 3 3 Remarks. 

= a ; Fi [ape al bee 
5 ¢ ry sed ee] re = zg | H 
= > 3 5 Ci 2 i S = & 
A a taal ° a) > os) & 5 & 

10267 | Owen Springs, Cal....| W.M. Gabb..-. |..---.|.-.--- 0.90 | 2.80 | 0.40 }.-... |...... 0.50 | ..-..| Dry; fide Cope. 

4172 | Fort Crook, Cal....-.. J. Feilner .-.--- 0.48 | 0.90 | 1.00 | 3.75 | 0.80 | 1.00 | 0.32 | 0.67 | 0.37 | Dry. 

10268 | Great Plains, W. T..--| J.G. Cooper.... |.----.|------ 1.00 | 3.87 | 0.75 | 0.85 |...... 0. 62 | 0.37 | Fresh(Cooper). 

3056 | Black Hills, Dak..... W. A. Hammond|......|.--.-.|...-.. 4.00 | 0.66 | 0.80 | 0.34 | 0.65 | 0.40 | Dry. 

3055 | Platte River.-..-..,-. Peay GRE ee | eel es ea Beer #(*) | 0.90 | 1.00 |...... 0,66) |e coer COs 

3241 | ——?, Nebr ....- ..--.| F. V. Hayden .~.|...... Spon [Pesce 4.00 | 0.80 | 0.90 }..... O275) een J--+ -do. 

4958 | Camp Floyd ..-...-.-. C.S. McCarthy..| 0.42 | 0.82 | 1.10 | 3.30 | 0.65 | 0.75 | 0.33 | 0.65 | 0.36 | Alcoholic. 

7564 | Carson Valley. Utah..|....do ......----- 0.39 | 0.79 | 1.08 | 3.25 | 0.60 | 0.95 | 0.32 | 0.65 | 0.35 |....do. 

7736 | Fort Bridger, Utah....| C. Drexler ......| 0.40 | 0.80 | 1.10 | 3.50 | 0.70 |...-.. 0.30 | 0.60 | 0.37 |..-.do. 

10038 }...... dose pee Dead iano aoa se 0.46 | 0.90 | 1.15 | 4.00 | 0.80 | 1.00 | 0.34 | 0.68 | 6.40 |....do. 

10039 |...... UE Aa or Bere Be Cea ie ee 0.39 | 0.85 | 1.05 |! 3.25 | 0.75 | 0.90 | 0.31 | 0.62 | 0.34 |= -do. 

10040 |...... (ped 2 jeoebseocod nai (peor 0.37 | 0.74 | 1.00 | 3.40 | 0.60 |...... 0.31 | 0.62 | 0.35 |..-.do. | 

LOST) | yoo 2 Gl Bas aacpes = “Sane peectit) Ags asasee 0. 38 | 0.84 | 1.05 | 3.50 | 0.70 |..---. 0.30 | 0.58 | 0.38 |..-.do. | 

* Stretched to nearly five inches ; was probably about four. 

Among the alcoholics, we find several specimens of curtatus from Utah. 

They are not in very good condition, showing little respecting the pelage 

(though the colors appear very light, much as in the Fort Crook specimen), 

but are unquestionably typical representatives of this extreme variety of aus- 

terus, and enable us to supply some additional particulars, especially as regards 

dental characters. They range from 3.25 to 4.00 inches in length; the tail- 
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vertebree from ? to $; the hind feet, $ to }; the ears are small ($ or less), 

thin, and papery, and appear slightly hairy, but may have lost much of their 

fur in the aleohol. The soles have but five perfect tubercles, with a minute 

or rudimentary sixth one. 

Several skulls (as Nos 10038,-‘402°) which we have extracted from 

alcoholic specimens furnish occasion for no further comment than that they 

are strictly of the Pedomys type of dentition, and smaller than those of 

austerus, in correspondence with the inferior size of var. curtatus ; No. 12169 

measuring only 0.90 by 0.56, although it is perfectly adult. 

Suscenus PITYMYS, McMurt. 

Arvicola sp., AUCTORUM. 

= Psammomys, LECONTE, 1829 (pinetorum), (not of Rueppell). 

= Pitymys, MCMuRTRIE, 1831 (same type). 

= Pinemys, Lesson, 1842 (same type). 

Cuars.—Below medium size; body cylindrical and otherwise shrew-like 

in closeness and glossiness of pelage; tail very short—less than the head, 

little more than the hind foot; ears small, mostly concealed, sparsely pilous, 

with flat edges, and border of meatus plane in front; feet small, both five- 

tuberculate; fore-claws not shorter than hind-claws; palms more than half as 

long as soles; teats only four, inguinal; skull relatively broader than usual; 

muzzle short, very blunt; nasal branch of intermaxillary reaching beyond 

ends of nasals; distance from tips of lower incisors to apex of descending 

process no greater than distance from same point to back of condyle; first 

under molar with only one external closed triangle and two internal ones; no 

spur on last triangle of second upper molar; back upper molar with only one 

exterior triangle and a posterior trefoil. 

This section, perhaps the most strongly marked among American 

Arvicole, nevertheless agrees exactly with Pedomys in the dentition (the 

three diagnostic teeth, viz., front under and middle and back upper, being 

the same), and likewise shares with Pedomys the number and position of the 

mamm~e and plantar tubercles. In general cranial and external characters, 

however, it is quite different; Pedomys being in these respects much like 

Myonomes. From Chilotus, which has the same characters of the upper 

molars, it differs in having a less number of lateral triangles on the front 

under molar, and particularly in the construction of the ear, as detailed else- 

where; besides, in other external characters, Chilotus is more like Myonomes. 

The great size of the fore feet and their claws, the small hind feet, and very 

short tail are strong peculiarities. 
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Back under molar with three spherical-triangular dentine islands in 

single series reaching across the tooth. Middle under with posterior spher- 
ical triangle; then interior closed triangle; then exterior closed triangle ; 

then two angles generally confluent, but sometimes separated by enamel 

wall into two (interior first, exterior afterward) lateral closed triangles. 

Front lower with posterior spherical triangle; then interior closed triangle ; 

then exterior closed triangle; then another internal closed triangle; then 

the two next lateral angles (one on each side) not separated and closed by 

a median enamel zigzag, but their dentine areas confluent, and moreover 

running into the dentine island of the anterior trefoil—this trefvil of 

variable shape. Thus there are five internal and four external angles in 

all (counting the lobes of the anterior trefoil). Front upper molar with an 

anterior spherical triangle, two interior and two exterior lateral closed 

triangles, the last exterior one being postero-lateral. Second upper molar the 

same, but with one less interior triangle—an exterior one comes first, then 

the interior one, then the postero-external one: the latter does not develop 

the postero-internal snag usually seen in Myonomes. Back upper with an 

anterior spherical triangle; then another like it reaching quite across the tooth, 

but with its posterior median angle long and acute, and running into the 

concavity of the posterior U, V, or Y that finishes the tooth. However this 

last may vary in details, it never approaches the oblique crescent charae- 

teristic of Myonomes. 

We only know one North American species of this section; a second, 

however, occurs in Mexico. 

ARVICOLA (PITYMYS) PINETORUM (LeConte). 

Pine Mouse. 

Arvicola pennsylvanica, HARLAN, Fu. Amer. 1825, 144 (in part; the description,” but not the synonymy. 

Not of authors). 

Psammomys pinetorum, LEContr, Ann. Lye. Nat. Hist. N. Y. iii, 1829, 132, pl. ii. (Name inept.) 

Pitymys pinetorum, McMurrrie, Am. ed, Cuy. R. A. i, 1831, 434. 

Pinemys pinetorum, Lesson, Nouy. Tab. R. A, 1842, 12. 

Arvicola pinetorum, AuD. & Bacu., Q. N. A. ii, 1851, 216, pl. Ixxx (excl. syn. “oneida DeK.”).—LEConTE, 

Proc. Acad. Nat. Sci. Phila. vi, 1853, 409. 

Arvicola (Pitymys) pinetorum, Barrp, M. N. A. 1857, 544.—ALLEN, Bull. Mus. Comp. Zool. i, No. 8, 234 

(Massachusetts ; rare; ‘‘ probably its northern limit”).—ALLEN, op. cit., ii, No. 3, 184 (Flor- 

ida).—CouEs, Proc. Acad. Nat. Sci. Phila. 1874, 191. 

Arvicola scalopsoides, AUD. & Bacu., Journ. Acad. Nat. Sci. Phila. vill, 1842, 299 (Long Island).—WaAGNER, 

Wiegmann’s Archiv, 1843, 53.—LeContr, Proc. Acad. Nat. Sci. Phila. vi, 1853, 409. 

Arvicola apella, LECONTE, Proc. Acad. Nat. Sci. Phila. vi, 1853, 405 (Pennsylvania).—Avupb. & Bacn., Q.N. 

A. ili, 1854, 289. (Same as LeConte’s. ) 

; *< Above a brownish fawn; beneath grayish-white; * * length 4 inches; tail % of an inch ; 

* * the teats of the female are situated very pear the organs of generation; she carries her young 

between the hind legs.” —HAk Lan, l. ¢. 
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Diaenosis.— A rvicola staturd inter minimos, (long. trunct 8—4-poll.), forma 

quasi-talpoidea sed rostro obtuso, caudd brevissima (subpollicarc), auriculis parvis 

rotundatis planis subpilosis vellere occultis, pedibus exiguis, 5-tuberculatis, mant- 

bus latis dimidium pedum excedentibus, unguibus mapjusculis ; vellere curto, denso, 

sericeo, supra castaneo aut brunneo, subtus canescente-plumbeo. 

Little Meadow Mouse, looking something like a mole, with close silky 

fur brown above and hoary gray below; tail shorter than the head; small 

hind feet, with only five tubercles; comparatively large fore feet, more 

than half as long as the hinder, and with longer claws; and small, flat, round, 

scant-haired ears concealed in the fur. 

Hasirat.—United States, chiefly east of the Mississippi, and rather 

southerly; north to Massachusetts and Missouri. Kansas (Goss). Fort 

Cobb (Palmer). Oregon (U. S. Expl. Exped., Peale). 

Some of the expressions in the foregoing diagnosis rather belong to the 

subgenus Pitymys than to this particular species. The dentition will be 

found fully elucidated under head of Pitymys; here we will continue our 

account of P. pinetorum with a notice of the skull, append a table of meas- 

urements, and then recur to external features. Nos. 45", 2, and 433’, d, both 

from Tarborough, N. C., are more selected for description as being the most 

perfect, but the other twelve specimens are likewise taken into account. 

Skudl—lt gives an impression of being broader and more massive than 

that of riparius; and figures do bear out the suggestion, although in truth 

the difference in width or height, as compared with length, is slight; the 

length relative to the width is as 92: 57, or as 1.00: 0.62, on an average, 

whereas the same proportion in riparius is 1.00 : 0.59 only. The absolute size 

of the skull is as much less as was to have been expected from the animal's 

smaller stature, and the difference appears to be positively distinctive; for we 

have never seen an (adult) skull of riparius that fell below one inch, and never 

one of pinetorum that touched this figure. Still we suspect that some Mas- 

sachusetts skulls, for example, might reach it. Our specimens range from 

0.90 to 0.97 in length, and the zygomatic width is just about $ as much. 

The average width of pinetorum is just at par with the minimum width of 

riparius. ‘There is a noticeable difference in the interorbital width, however; 

the constriction here being no greater absolutely than that of riparius, and 

consequently being relatively less. The ante-zygomatic or rostral part of the 

skull is perhaps broader for its length, as well as absolutely shorter. In the 
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under jaw there is a very nice characteristic of pinetorum as compared with 

any other species we have examined. Owing to the shortness and upward 

bend of the descending process, or else to some difference in the curve of the 

whole jaw, the distance from the tips of the incisors to the tip of this process 

is no greater than the distance from the same point to the back of the con- 

dyle; whereas, in the other species, the former measurement is appreciably 

longer than the latter. The upper molar series measures from 4 to + of an 

inch in length; the under a trifle more, usually. The upper incisors project 

+ of an inch, or a little less, from the alveoli; the under ones from + to 35. 

The coronoid process is very slender, faleate, and acute; it rises fairly above 

the level of the top of the condyle; its apex is generally just about } an inch 

from the tips of the incisors, and when the jaw is i situ is just visible over 

the upper edge of the zygoma. The greatest depth of the whole skull (closed 

jaw incladed) is opposite the anterior part of the orbits, and amounts to 

nearly $ of an inch. The interparietal is (usually) subtruncate laterally; the 

bony palate has precisely the formation of Arvicola proper; the nasal branch 

of the intermaxillary extends a little beyond the end of the nasals, as in 

Pedomys ; and we notice nothing peculiar in the individual cranial bones or 

their sutures or foramina. 

Taste LVI.—Measurements of fourteen skulls of ARVICOLA (PITYMYS) PINETORUM. 

Width at—| 2 : Jaw :—tip of inci- 2 6 

S 2 sors to— a 
a i} B ° 

Lom n = D 
aS er ep te om 

No. Locality. G 5 | 2 a 3s 3 | 2g g 3 a 

ie dig tana |) ate eet erase eres eee Na 
ee ep ° =) 2 2 5 Ss Soa < 
=] = &o 2 = =) af =) | 2 a |c ‘) 
oO & b u = a S o oS | a =] 

BOP y aI CO) Oates aeeeerl ae ae 0.36 | 0.50 | 0:18 | 0.20 | 0.16 | 0.50 | 0.60 0.60 | 0,20 | 0.25 

$852 | Pennsylvania....-.-- 0.97 | 0.40 | 0.62 | 0.19 | 0.25 | 0.19 |..-... 0.75 | 0.74 | 0.24 | 0.27 

tii4 | Bladensburg, Md. -..-.|.-.--- OFS8"OS58) OMe 0.20 | 0.58 | 0.75 | 0.75 | 0.26 | 0.28 

#952 | Clarke County, Va...|..---.|.----.|------ 0.18 | 0.23 | 0.18 | 0.47 | 0.65 | 0.65 | 0.22 | 0.25 

2073 |... Gor seeess eens 0.92 | 0.35 | 0.55 | 0.18 | 0.22 | 0.17 | 0.51 | 0.67 | 0.67 | 0.23 | 0.27 

2968 | oo... ria ee ae Na Re Le ed en eee 0.24 | 0.19 | 0.55 | 0.70 | 0.70 | 0.25 | 0.28 

1222 | Tarborough, N.C. .--- 0.93 | 0.37 | 0.58 | 0.08 | 0.25 | 0.20 | 0.58 | 0.72 0.72 | 0.25 | 0.29 

ae Gots cee ess 0.95 | 0.37 | 0.60 | 0.18 | 0.25 | 0.22 | 0.56 | 0.72 | 0.72 | 0.28 | 0.30 

ES hg ee Gy tat yds fad ON eeceel=toal seo aeel Naseme aciece 0.19 | 0.23 | 0.17 | 0.50 | 0.65 | 0.65 | 0.24 | 0.26 

$224 | Society Hill, S.C. ..--|.----- 0.37 | 0.63 | 0.20 | 0.25 | 0.15 | 0.52 | 0.70 | 0.70 | 0.25 | 0.28 

Deva Georeid see <aasa OF90h| 50837. |Sa2-5- 0.18 | 0.25 | 0.17 | 0.50 | 0.66 | 0.66 | 0.27 | 0 25 

S000 |------ doeaaiaeee 0.91 | 0.34 | 0.53 | 0.17 | 0.23 | 0.12 | 0.51 | 0.63 | 0.63 | 0.22 | 0.20 

eae lees = « Gok nce hens oe 0.90 | 0.36 | 0.58 | 0.19 | 0.22 | 0.17 | 0.53 | 0.65 , 0.65 | 0.24 | 0.27 | 

3950 |. ..-. GOee teen aces OF90) Po =-. 0.54 | 0.17 | 0.23 | 0.18 | 0.50] 0.65 0.65 | 0.25 | 0,29 
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The subjoined table illustrates fully the size and proportions, and the 

variation in these respects, of this species. It seldom reaches and very 

rarely if ever exceeds 4.00 in length of trunk; adults do not apparently fall 

below 3.00; the great majority range between 3.25 and 3.75, settling at 

barely over 3.50 on an average. The law of increase of size with increase 

of latitude is well illustrated, specimens from New England and the Middle 

States ranging over those from the South Atlantic and Gulf States; the 

latter perhaps never quite reach 4.00. The short tail, a striking feature, 

is not so long as the head; its vertebrae run but little over the length of the 

hind feet, usually, and sometimes are not appreciably longer. The pencil of 

hairs is about 0.10-0.15 in length; the general hairiness is mediocre. The 

fore feet are larger comparatively than in any species of other sections of 

the genus, being broader than the hinder ones, and decidedly more than half 

as long. Part of this is due to the length of the fore claws, which appre- 

ciably exceeds that of the hinder and confers a noticeably ‘“ fossorial” char- 

acter. The palm runs from 0.30 to 0.40 in length, resting at an average of 

just about three-eighths of an inch. The palms show five callosities; the 

thumb and its vail is possibly a little larger than ordinary. The hind feet are 

rather small, ranging from 0.57 to 0.70, and striking just five-eighths of an 

inch average. The soles are rather scant-haired, and only so to the posterior 

tubercle; there are only five plantar callosities: a posterior internal one, one 

at base of first, second, and fifth toes respectively, and one at base of third 

and fourth toes together. It appears from measurements not herewith pre- 

sented that the ear is only a fourth of an inch (0.20-0.80) high; it is fairly 

hidden in the fur, is orbicular, and in greatest part flat; the edge is scarcely 

or not inflected, and the anterior and posterior heels of the rim do not meet 

in front of the meatus, where, consequently, the surface is plane (not ridged as 

in Vhilotus, which compare). The antitragus stands out as an evident flange 

with a slightly convex free edge; but it is not so large and valvular as in 

more aquatic species, nor does it seem capable of closing the meatus. There 

is a great_difference in the hairiness of the auricle, perhaps dependent on 

individual variability, but quite as likely owing to seasonal or other conditions 

that equally affect the general pelage. In some specimens, the flat part of 

the conch is nearly as naked interiorly as in Chilotus; in others, the same 

part is well haired; the scooped-out portion is always naked, and the back 

of the ear always noticeably pilous. The whiskers are shorter than usual, 
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the longest hardly equaling the head; the obtuse muzzle is entirely furry, 

except the small emarginate papilla on which the nares open. 

The fur of this species is remarkable for its shortness, closeness, and 

lustre, approaching that of the mole, and in fact betraying the species at first 

glance. The coloration, too, is singularly uniform; not, indeed, in its shade, 

but in the evenness with which the shade, whatever this may be, is distrib- 

uted over all the upper parts, without the slightest variegation. The dense 

texture and even coloration of the pelage are both due to the same thing: 

to lack of the longer bristly hairs that in nearly all other species are distrib- 

uted through the fur of the upper parts. 

The precise shade of the upper parts is subject to variation parallel with 

and as great as that we have demonstrated for A. riparius. A part is due 

probably to individual and seasonal variability, but more is owing, we believe, 

to climatic influences, since different localities seem productive of local races 

that appear tolerably constant. In what may be called the typical coloration, 

prevailing in the Southern Atlantic States, the animal is of a rich glossy 

chestnut or light bay, which shades into slightly more yellowish-brown on 

the sides before this glides into the color of the under parts. The latter is a 

deep plumbeous, strongly silvered over with hoary ash. Some Pennsylvania 

skins are identical with this; others (among them No. 4714, type of “apella”) 

are much darker, and more truly a dull brown than a bay. The same is the 

case with some typical ‘‘scalopsoides” from southern New England, and 

generally mountainous as well as northerly specimens are apt to be the 

darkest. The fine large Illinois series, gathered by the lamented Kennicott, 

are among the darkest of the whole lot; some of them, in fact, betraying 

little of the characteristic chestnut. This is the chief basis of the suggested 

name ‘‘kennicottii” in Baird, op. cit. 547. One curious specimen, No. 2876, 

from South Carolina, also mentioned by Baird, @. ¢., is dark-rufous along the 

back, with the sides rich fulvous or orange, appearing in marked contrast, as 

two lateral longitudinal stripes. No. 978, from Ohio, a very young animal, 

shows something of the same peculiarity, which we have also seen in occa- 

sional samples of other species, as in No. 2056 of riparius, from Halifax, N. 

S., and No. 4172, from Fort Crook, Cal. Very young animals normally differ 

from the adults in being plain mouse-gray, with hardly a trace of bay (No. 

744, for example). 

The western specimens we tabulate are interesting as greatly extending 
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the known range of the species, which has not hitnerto been reported west 

of the Mississippi, if we except one or two Missouri specimens, as No. 3130. 

From Mr. Goss’ collection, we judge that the animal is not rare in Kansas. 

Two of his specimens are the largest we ever saw, exceeding four inches; 

but they seem to be somewhat overstuffed, as other skins of Mr. Goss’ cer- 

tainly are.* As evidence of the distensibility of the fresh skin of this and 

other Arvicole, we may instance No. 8139, from Kansas, whose length we do 

not include in the table, since it surpasses five inches as prepared, though, 

apparently, the animal was under four. Both Mr. Goss’ large skins are 

females; males of his from the same locality are, if anything, a little below 

the average size. Dr. Palmer's Fort Cobb examples, not noticeable in any 

other respect, carry the known range of the species still farther westward ; 

while, finally, No. 3732, from Oregon, takes it to the Pacific. This one, 

secured by the United States Exploring Expedition, probably by Mr. T. R. 

Peale, has been long in the collection, but seems to have been overlooked, 

owing to the circumstance that it stands labeled by a curious blunder 

“ Arvicola occidentalis”, to which it bears a slight resemblance in color alone. 

Taste LVII.—Measurements of sixty-eight specimens of ARVICOLA (PITYMYS) PINETORUM. 

os | 

3 Saul EEE EEE EN Collector. E | e = ‘ Remarks. 

Bal eae ce 

10263 | gf | Dry..----- Apr. 10, —] Southern States. ..|........----.--.| 3.90 | 0.65 | 0.33 | 0.62 | Measured dry. 

2836 |....| Alcoholic .|.....-..-.----- Sag Harbor, L.I ..| E.N. Byram ..| 3.00 | 0.82 | 0.40 | 0.65 | Measured in alcohol. 

10264 |....| Dry-...-..]..-....:------ Long Island?. . ..| J. LeConte....} 4.00 | 0.75 | 0.38 | 0.63 | Type of “ scalopsoi- 

F des” LeC. 

Zifl=7h| bat acl) Socoed MaRSseereee= ss Suffolk Co., N. Y..| B. A. Merrit...| 3.75 | 0.71 | 0.36 | 0,63 

Ti86 |... do ee OO) eme ee ees soni sssasn ood ocaecs) |sasa0s5 0.36 | 0.64 

AF Sole dO. caves Pennsylvania ..... J. LeConte....| 4.00 | 0.62 | 0.35 | 0.62 | Type “‘apel!a” LeC. 

7366 |....| Alcoholic Alleghany Co., Pa.| R. L. Wallace .| 3.90 | 0.95 | 0.38 |.0.72 | Measured in alcohol. 

10265 Philadelphia, Pa -.| J. Krider -..-. 3.99 | 0.75 | 0.35 | 0.64 | Measured dry. 

3230 nepdiMicicte sec =o09 W.S. Wood .--|..-... 0. 80 |.----- 0.58 |.----- do. 

2546 Carlisle, Pa....-.. D. Miller, jr -.| 3.38 | 0.78 | 0.38 | 0.60 | Measured in alcohol. 

2547 | echlta secre coscecc .-=s0 ..--.----| 3.25 | 0.70 | 0.38) | 0.62 }------ do. 

2548 pect) cecbacoceser +---0 3.50 | 0.78 | 0.40 | 0.63 |.----- do. 

2045 Beal Nicereconcese ...do 3.53 | 0.75 | 0.40 | 0.62 }.----- do 

2919 Bladensburg, Md..| B. O. Lowndes.| 3.10 | 0. 60 |.----- 0.60 |.----- do. 

$344 Bre Oy eceeaee ee ce te ccd ee evnad 3.80 | 0.78 | 0.36 | 0.68 | Measured dry. 

7583 Washington, D.C eee 3.60 | 0.65 | 0.40 | 0.60 | Measured in alcohol. 

Bi os Mar. —, 1855 | Clarke County, Va.| C. B. R. Ken-| 3.60 | 0.70 | 0.38 | 0.58 | Measured dry. 

nerly. 

(of | Pec eecose Mar. —, 1855 |....do ..--. secoann? Ja5 400 ese s con | eoeaiee 0.70 | 0.30 | 0.60.|.----. do. 

B= doy. cers. IMar’—1e5a|- 2-10 aeeseatnceee = OOM sae eee 3.50 | 0.70 | 0.36 | 0.62 |..-.-- do. | 

*His Neosho Falls Hesperomys, Oryzomys, Onychomys, and others, are all larger, as prepared, than 

usual, though the parts that do not change in drying are of ordinary dimensions. 

& 
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TaBLE LVII.— Measurements of sixty-eight specimens of ARVICOLA (PITYMYS) PINETORUM—Continued. 

| 

| 

.| Alcoholie . 

Nature of 
F Date. 

Rpecimen. 

Alcoholic .|..-...-..----- 

Locality. 

Clarke County, Va-| C.B.R.Kennerly 

eu) oe 

Raleigh, N.C -.--. 

Society Hill, S.C-..|. 

South Carolina? -- 

Mar. —, 1855 |. 

---do. 

Washington, Miss 

See oe Beton May 9, 1855 

ee LO! sete ye cn COG eG fae Se ee ie el 

Alcoholic .|........-.....| Brookville, Ind... 

New Madrid, Mo.. 

Independence, Mo. 

---| Saint Louis, Mo--- 

Dryeenco rs — —,1865| Burlington, Kans . 

Be OSes Mar. —, 1866 | Neosho Falls, Kans| 

ROOF ssn nec Mar. —, 1860 }....do ..---...----. 

bud) 3-2. - Wath e——9 FSG8) | A=.) donna nace 

Collector. 

came GO) 

B.L.C. Wailes. 

Nose to root of 

tail 

Tail to end of 

vertebra. 

| 
Remarks. 

| is 
& | & 

0.35 | 0.63 | Measured in alcohol. 

A. Crocker... -.|. 

Se meee | Kea) 

R. Haymond -.| 3.25 

R. Kennicott-.| 3.50 

J.G. Cooper...| 3.75 

G. Engelmaun.| 4. 00 

0.34 

0.35 

0. 37 

0. 35 

0. 39 

0. 38 

0.39 

Measured in alcohol. | 

Measured dry. 

Young. 

Mother of 744. 

Nestling of 743. 

Young. 

Measured dry. 

Measured in alcohol. 

Measured dry. 

eee 3 do. 

Measnred in alcohol. 

Measured dry. 

cosece do. 

Sepa do. 

oe do. 
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TABLE LVII.—Measurements of sixty-eight specimens of ARVICOLA (PITYMYS) PINETORUM—Continued. 

[ S 2 

3 lea 
; Nature of Fo/85 
5 x Date. Locality. Collector. ona | oe Remarks. 

<2} specimen, KY welSe A 
| 4 FF ot 2 3 C) 
5 A °o 3 —— 

4 |e le || eee 

8523 | ft |...do ..-...| Jan. —, 1866 | Neosho Falls, Kans} B. F. Goss ....| 3.25 | 0.60 |.----- 0.69 | Measured dry, 

9280 | & |...do .-.... Mar. 14, ——| Fort Cobb ........| E. Palmer-.... 3.50 | 0.60 |.----. ON65i ees do. 

9279 || g' |--/do .-..-- Apr. 28, —|.-..do .....-.......|.--- GO) pee ssece 3.20 | 0.58 |-..-.. 0:,663)|5acee do. 

3732 |.---}-- Oregon - ..... -.| U.S. Expl Exp | 3.00 |.--.-.].----- 0.60 |...--. do. 

7568 |... = | Unknown ..-.......| Unknown..... S550 NONGod| eases 0.65 | Measured in alcohol. 

SEPT eel ee TN Real Be 5 A ee eek 55 on! S dont. 3225) | 10; 70) 2-2 =: 0:62!) Seae-- do. 

TAGE nS ae IS DOSE COIS TUS CDSS RCS OSSEnTERoGe caOgroce unmso ne Sooe 3.60 | 0.70 | 0.36 | 0.63 

ARVICOLA (PITYMYS) QUASIATER, Coues. 

Arvicola (Pitymys) pinetorum var. quasiater, CouES, Proc. Acad. Nat. Sci. Phila. 1874, 191. 

Cuars.—Arvicola imaginem A. pinetorum reddens, vellere curto, denso, 

sericeo, e fusco nigricante, auriculis modicis, sparse pilosis, rotundatis, vellere 

longiusculis, antitrago exiguo; manu dimidium pedis, caudd brevissima vix 

pedibus longiore. Long. trunci 433, caude 0.70, mantis 0.33, pedis 0.66. 

Hasrrat.—Mexico. Xalapa (De Oca). Tuxpango (Sumichrast). 

In general form and appearance, this animal somewhat recalls 4. pineto- 

rum, particularly the larger darker styles of the latter, formerly called 

‘‘scalopsoides”, and we judge that it will be found to fall under Pitymys, from 

the circumstance of its sharing many peculiarities of external form ; but this 

we cannot affirm without an examination of the skull and teeth, which we are 

unable to make without an unjustifiable mutilation of the two beautifully pre- 

pared skins before us. But although it is thus, by its mole-like aspect, allied 

to pinetorum, it is not sufficiently similar to that species to be confounded 

with it; and it does not bear the slightest resemblance to any other North 

American species we know of. At first glance, the animal looks quite black ; 

but on closer view this color is seen to be lightened by an auburn shade, 

owing to a uniform and intimate mixture of dusky-chestnut hairs with the 

black ones. There are no markings anywhere; the general color changes 

insensibly on the sides into blackish-ash on the under parts, lightly silvered 

over with hoary. The tail is like the back above, and indistinctly paler under- 

neath. The fur is very short, fine, and close, and of so rich a silky lustre 

that, in some lights, it gives an appreciable purplish coppery iridescence. 
The body is very stout and compact, and all the members are small. The 

tail is much shorter than the head, and barely longer than the hind foot. The 
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soles are very sparsely hairy—a central line of nakedness, at least, extending 
almost to the heel. The plantar callosities are not perfectly plain in the dried 

skin, but there appear to be only five: one on the inner side of the foot, mid- 

way between the heel and tip of the inner toe; one at the base of this toe; 

one at the base of the second toe; one at the bases of the third and fourth 

toes; and one at the base of the outer toe; none of them are prominent. 

The hairs on the dorsum of the feet are scanty, the longest barely reaching 

the tips of the nails. The fore feet, measured from the extreme palmar 

tubercle, are just half as long as the hinder and rather broader; the nails 

seem a trifle longer, and certainly are no shorter than those of the hind. 

The rudimentary thumb and its obtuse abortive nail are as usual in the genus. 

The ears are large for this section of the genus, and obviously overtop the 

fur a little; they are rounded; in the dried state, the anterior margin of the 

conch is reflected, but this may be an accident of preparation; the rest of 

the auricle is flat; the antitragus is but slightly developed, being little more 

than a stiff ridge, incapable of closing the meatus. The flat part of the 

conch is pretty closely furred both side and out—the hairs being short and 

pilous, rising but little beyond the margin of the ear. The tail is very slen- 

der as well as short, moderately hairy, and with a slight terminal pencil. 

The following measurements are believed to be a very close approxima- 

tion to the truth, owing to the skillful preparation of the specimens by their 

distinguished collectors :— 

Dimension. No. 3524. | No. 7006. 

IEEE) CB 99600 COCO EC BOSS e CASI SERIE OS EC SRBC ST EASELS SESE HO BOSE OA SEE OES 0.55 0. 45 

INEGI (1) GE 5 “BEE CBAs BE ROS Baas Robe g te ce Saeco SddichesHcceanscss 1.10 1.00 

Nose to root of tail..--....--- b peco boson onszcaenéuececsicae AC RESAeESEEHCOCEES 4.33 4.45 

WS arGrGl PA ge 0 hee p8ne so Reb O SOR Btn 55 BS8e OFS CECr EOS O ESOS OS =o OROO=E Es 0.70 0.70 

Teen OE OW WEE) sade See so BSncse HSSons SOEES SoBe EOC Cag 6 SoS OLOSeHEEpO Seer 0. 80 0. 80 

RG nA@? GEte TNIV ec sen cncA Hs ebesse popes neees Seb ECOSe oo HeteoTbaeres Seas 0. 45 0.45 

Height of ear behind..---..----..-------- SECU DSR OLOne Hees ceose an scocs nec nee 0. 20 0. 20 

TEMS OF Sa esse sa c686 Sor SOOO EE Aa COd OSE RU DEC D CCnE EEE eC eae Soa eos 0,33 0.3: 

Ment hvOl Ol Ole sacacreacine come emineam =-elencelcciee|s scene sensine/nesele-noas ooas/sn= 0. 66 0. 65 

ene iivol Lo rioniE Ne DRO Kista =etee elo e a ele em elen nae eee elena =~ ale eee oa 0, 33 0.33 

The type-specimen, No. 3524 (Mus. Smiths.), was taken at Xalapa, Mex- 

ico, by M. R. M. De Oca. No. 7006, taken at Tuxpango, Mexico, by Prof. F’. 

Sumichrast, does not differ in any appreciable degree. These are the only 

Mexican Arvicole we have seen. 
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Genus SYNAPTOMYS, Baird. 

Synaptomys, Barrp, M. N. A. 1857, 558 (sub Myode), and p. xliv.—Covrs, Proc. Acad. Nat. Sci. Phila. 

1874, 192. 

Dracnosis.—Root of inferior incisor ending abruptly opposite last lower 

molar. Faces of superior incisors longitudinally grooved near outer edges. 

Construction of molars and general cranial characters as in Myodes; palate 

ending as in typical Arvicola. External characters as in Arvicola; ears equal- 

ing or overtopping the fur; tail equal to or longer than hind foot. Pelage 

very soft and full. 

The preceding paragraph gives the essential characters of the most 

remarkable genus of the subfamily—oue singularly combining the peculiari- 

ties of two other widely separated Arvicoline genera. It may be defined in 

a word as the skull and teeth of Myodes in the body of Arvicola, with the 

additional sui generis feature of grooved upper incisors. 

This genus was happily characterized in 1857 by Professor Baird, 

but upon such imperfect and unsatisfactory material* that he did not for- 

mally introduce either the genus or the species in the body of his work, 

though he gives Synaptomys as a subgenus of Myodes and catalogues S. 

cooperi in his introductory list (p. xliv). Doubtless in consequence of these 

circumstances attending its first publication, the remarkable form, although 

defined, as far as the materials went, with precision, has scarcely been recog- 

nized by other naturalists. We are able to confirm the validity of the genus 

and add all the details hitherto deficient. 

Since 1860, the skin of some small Arvicola collected in August, in 

Skaget Valley, by Dr. C B. R. Kennerly, has lain unnoticed in the Museum of 

the Smithsonian on account of its inaccessible condition, having been skinned 

through a small abdominal aperture, the skin left turned wrong side out and 

stretched on a hooped twig, Indian-fashion ; nothing thus appeared from the 

outside, even the tail and hind feet being tucked in out of sight. A crushed 

skull, uncleaned, fortunately hung by the lips. In this condition, the speci- 

men was entered in the Smithsonian archives, some twelve years since, as 

“Arvicola oregona”, a presumptive identification having been ventured upon 

the strength of the locality and apparent small size of the object. During 

*No. $354, Mus. Smiths., merely a rat-eaten bunct of fur, lacking head, tail, and three of the 

feet, but with one cf the fore feet attached, and accompanied by a defective skull; and No, 1368, a skin 
with the feet and tail, but wanting head and skull. Locality unknown, but supposed to be one of the 

Northern United States. Received from Mr. William Cooper. 
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the present investigation, while we were engaged upon Chilotus, and some- 
what short of material, we turned to this presumed Arvicola oregonus, moist- 

ened the skin, and carefully reversed it, when we found it was not Chilotus 

at all, but apparently an undescribed speciés of Evotomys. On cleaning 
the skull, of which we succeeded in securing, among other fragments, the 
lower jaw entire, the palate with the molars intact, half of one zy gomatic 

arch im situ, and the rostral portion with the incisors, we saw, to our sur- 

prise, that the cranial and dental characters were not in the least like those 
of Evotomys, but nearly identical with those of Myodes. It then only required 

a reference to Baird’s work for the recognition of Synaptomys. Shortly after 

this discovery, a series of seven perfectly prepared skins was sent us from 

Neosho Falls, Kans., accompanied by several nicely cleaned skulls. We are, 

therefore, able to define the form to our entire satisfaction. There is no genus 

of American Muridé more strongly marked than the present, as the following 

detailed descriptions will show. 

The most conspicuous and diagnostic, if net really the most important, 

character is the sulcation of the upper incisors. This is a unique feature 

among American Arvicolina, if not in the subfamily; and, in the American 

representatives of the whole family Muride, only recurs in Ochetodon of 

North, and Reithrodon of South, America. The groove runs near the outer 

edge of the face of the tooth (in Ochetodon and Reithrodon it is median). 

The incisors are short, broad for their length, and much curved; the general 

face is rabbeted down externally, so that when viewed in lateral profile the 

portions on either side of the groove appear parallel and one in front of the 

other. The incisors approach a character more fully developed in Myodes, of 

being essentially enamel tubes not completely filled up with dentine, thus 

calling to mind the condition of an unfinished quill-pen after the first oblique 

slice has been shaven off, and before the nib is finished. Their tips, instead 

of being straight and transverse, are generally nicked at the end of the groove. 

The inferior incisors are equally remarkable, not only in their own char- 

acters, but in the resulting modification of the under jaw. Exactly as in 

Myodes, their roots stop abruptly just in front, and a little to the inner side, 

of the root of the last lower molar. In all the other genera of Arvicoline 

we have examined, except Myodes and Cuniculus, the root of the under incisor 

runs past (outside) the root of the last under molar, and up the ramus of the 

jaw behind, to a varying distance toward the condyle itself. This passage of 
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the incisor-root up the ramus results in, and is betrayed by, a prominent super- 

ficial ridge or thickening that runs from the inside of the back of the condylar 

ramus downward, forward, and a little inward, to connect with the posterior 

extremity of the alveolar ridge. In Myodes, Cuniculus, and Synaptomys, this 

ridge is wanting; the whole condylar ramus being thin and flat, its inner face 

nearly plane, and separated from the posterior end of the alveolus by a strong 

sulcus. Moreover, the passage of the incisor-root so closely along the under 

border of the body of the jaw confers upon the latter a massiveness not seen 

in other genera. The protruding ends of the incisors offer nothing peculiar. 

There is not much else to note in the lower jaw. The apex of the coro- 

noid reaches nearly or quite to the level of the condyle, as in Arvicola gener- 

aly. The descending hamular process, as in Myodes, is large, strong, curves 

strongly outward, and has a much inflected lower border, so that its inferior 

aspect is a flat surface instead of a border; and the notch between it and the 

back of the condylar ramus is wide and deep. The muscular impressions 

upon the side of the jaw are deep and strong, bounded by prominent sharp 

ridges. 

As is well known, the molar teeth of Myodes (as restricted to exclude 

Cuniculus) are both individually and collectively distinguishable on sight from 

those of other Arvicoline; for, although constructed essentially upon the same 

plan of aggregated rootless prisms, their details are quite different. In ordinary 

Arvicoline, the molars as a series are sharply serrate, both internally and exter- 

nally, by reason of the acute salient and reéntrant angles they present from first 

to last, both above and below. Now in Myodes, of the upper molars the outer 

saliencies are similarly sharp, but the outer reéntrances are so deep that they 

reach almost across the teeth to the inner side; while the inner saliencies are 

so obtuse and the inner reéntrances so shallow that the inner border of the 

series as a whole is crenate instead of serrate; and in Myodes, again, of the 

under molars, the inner saliencies are sharp and the inner reéntrances deep, 

while the outer saliencies are so obtuse and the outer reéntrances so shallow 

that the outer border of the series as a whole is crenate instead of serrate. 

Thus, in Myodes, one border of both upper and under molar series is crenate, 

the other serrate, the crenation being external in the under molars, and 

internal in the upper molars. Now this molar pattern is repeated in Synap- 

fomys with such fidelity that we can indicate no difference of generic import; 

and thus the great difference between the molars of Synaptomys, and of 

Arvicola with its subdivisions, as well as of Evo‘omys, becomes evident. 
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In Synaptomys, the front upper molar is composed of five prisms, and its 

crown of as many closed dentine islands surrounded by enamel walls:—an 

anterior loop across the tooth, then a small internal triangle close to the first, 

then a larger external triangle widely separated from the first by a reéntrance 

reaching the inner side, then a small internal triangle close to the last, then 

a postero-external loop, the latter separated from the last by a very deep 

reéntrance similar to the other reéntrance. The middle upper molar has four 

dentine islands:—an anterior loop reaching across the tooth, then a large 

external triangle that also extends across the tooth, then a small strictly 

internal triangle, and then a directly posterior loop. The last upper molar 

has likewise four dentine islands, all of which are rather transverse loops 

than triangles, and really reach from side to side of the tooth; the first of 

them is separated from the next, and this second from the third, by a deep 

external reéntrance, while the fourth is separated from the third by a similar 

internal reéntrance. All this of the upper molars is exactly as in Myodes. 

The front under molar, like the front upper one, has five dentine islands: — 

an anterior loop somewhat trefoil-shape or triangular reaching across the 

tooth, then a large internal lateral triangle, then a very small external lateral 

triangle, then a large triangle reaching nearly across the tooth, and finally 

a posterior loop reaching quite across. But the external lateral is so minute 

and inconsiderable, and the two internal saliencies between the anterior 

and posterior ends of the tooth make such large triangles, that the tooth 

might be thus described: an irregular anterior trefoil, a regular posterior 

crescent, with two large triangles between, one or both of which may bear 

a small spur, isolated or not, upon its exterior angle. The middle under 

molar has four triangles, of which the first one and last two are large and go 

quite across the tooth; the other one is a minute external appendage to the 

first one, hardly distinguishable. In this tooth only is there a slight difference 

from Myodes, which has an additional triangle anteriorly, making five in all. 

The back lower molar is almost exactly like the middle one, having the same 

four triangles; it is merely a little smaller, but the minute external triangle 

may not be obvious, leaving apparently three. Both the middle and lower 

one may be described as being in general shape like the letter M, with the 

two legs and middle saliency of the M internal and acute, and the two horns 

of the M obtuse and external. 

The molar series, as wholes, are of about ordinary length, measuring 

0.26 to 0.30 in length; their length, relative to the skull, is as 0.28 to 1.12, or 
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25 to 100—one-fourth. The series of opposite sides are strongly convergent 

anteriorly, so that they would about meet if produced little beyond the incisors. 

This is nearly as in Myodes, where, however, the convergence is rather greater. 

Singularly enough, the formation of the palate behind does not agree with either 

Myodes or Evotomys, but is nearly as in Arvicola proper—amphibius or ripa- 

rius, for instance. The post-palatal notch is a deep emargination on the 

median line posteriorly carried to opposite the space between the last and 

penultimate molars, and on either side of this emargination lies a conspicu- 

ous deep ovate fossa; there is the same step down to the level of the margins 

of these fossee that is seen in Arvicola proper, but the fosse are larger and 

deeper. (In Myodes, these fosse really do occur, and of great size; but 

they are so much hidden, by being tucked under the apparent termination 

of the palate, that the palate seems to have essentially the same construction 

as in Lvotomys; 7. e., to end as a broad shelf, nearly transverse.) 

In general configuration, the skull is near that of Myodes. The zygo- 

matic width equals or just exceeds half the total length. The interorbital 

constriction is very great, the skull being here narrower or at most no broader 

than the rostral part. The cranium protrudes far into the orbital cavities, 

with a prominent angular outline. The incisive foramina are short and nar- 

row, opening considerably behind the incisors, and closing again as much in 

front of the molars. The nasal bones and nasal branches of the premaxilla- 

ries are of about equal length, neither reaching the interorbital constriction. 

The zygomatic arches are widespread, and have the peculiar perpendicular 

expansion of the jugal bone and of the malar spur of the maxillary, form- 

ing quite a broad oblique plate, as in Myodes. The difference is very notice- 

able on comparison with the much slenderer and more terete zygomata of 

other Arvicoling. The anteorbital foramina open entirely underneath the 

anterior roots of the zygoma, so that the latter scarcely show from above the 

slight nick usually evident in other genera; the foramina themselves have 

the ordinary pyriform shape. 

The rostral part of the skull is remarkably short, thick, and blunt. Its 

length, from anterior root of zygomata to tip of nasal bones, scarcely exceeds 

its width, and is less than its depth. The nasal bones are short, broad, and 

obtuse, ending behind a perpendicular line let fall against the faces of the 

incisors. The sphenoidal ale are broad and short, flaring away from the 

rather small and short pterygoids. The basioccipital and basisphenoid are 

narrow, so that the tympanic bulle, which are large, lie with slight mutual 
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obliquity. The foramen magnum is subcireular, with somewhat of an emar- 

gination superiorly; the paroccipitals are elongated processes. In general 

shape, the skull may be called, in comparison with other skulls (except of 

Myodes), short, shallow, broad, with flattened coronal and convex frontal pro- 

file. (In ordinary Arvicola, the parietal region is highest, thence sloping 

gradually to the muzzle.) 

TABLE LVIII.— Measurements of five skulls of SYNAPTOMYS COOPERI. 

| sto ee egies | atl Scar | Se 
Dimension. = = # Ec S : =e E 23 | 

Total length (occipital protuberance to end of nasals) ..------.----- | scsoballe2ecse 1.14 | 1.07 | 1.04 | 

Greatest) zy COMmatiCniid thtemes seer aaee creas ease =l= ase sles a oee anos (ee eeee| Seeeeo 0.72 | 0.68 | 0.64 

Least width (at interorbital constriction) --.- ..---.-----..-----...- | O14: | ness 0.15 | 0.13 | 0.12 | 

VORGN TERS Unc ot CBS RE ee, See ee ee by-ctetel arse 0.25 | 0.20 | 0.17 
UGH RT CUR TONE Gane S5 Ssoas0 ee comnecno Conoco scoses Hdeoc sen arer|lsocese 0.58 | 0.55 | 0.53 

Interparoceipitalnwidth! see cesclerceen ocomeisc ieee cock ceeds see ‘ 0.37 | 0.37 | 0.37 | 

Height of skull (opposite and including last molar) 0.45 | 0.44 | 0.40 | 

Teng Lim OfsppersM OlATSOLICS = ane ccna= = aceloseee ssa aaevaaciocsmats } I 0.30 | 0.28 | 0.25 

Length of extra-alveolar portion of upper incisors...--...---.------ - 0. 24°} 0.20 | 0.20 

Henn nhtOmros trite saaeem emcees loom e esses eateae case es ac I 0.25 | 0.22 | 0.27 

From tip of under incisors to apex of coronoid ....-...--.-.....----]-----.|------ 0.62 | 0.60 | 0.57 | 

From tip of under incisors to back of condyle..---.-.---..--------- 0.70 | 0.75 | 0.79 | 0.77 | 0.70 

From tip of under incisors to end of descending process-...---..----- | 0.76 | 0.76 | 0.81 | 0.81 | 0.78 | 

ben ebhroLunder molan Genes saa serene wen ee weet e eee wasn 0.25 | 0.23 | 0.28 | 0.28 | 0.25 

Extra-alveolar portion of under incisors.---.-..---..-----.----.---- 0.22 | 0.22 | 0.25 | 0.27 | 0.25 | 
| 

As has been intimated, Synaptomys is the skull and teeth of AZyodes in 

the skin of an Arvicola, the resemblance to the latter in external features 

being strikingly complete, while the differences from A/yodes are equally 

obvious. While the ears of Myodes are minute, never reaching the level of 

the general fur, in Synaptomys the ears (now for the first time seen) are 

rather longer than they will average throughout Arvicola, in fact almost 

equaling those of Evotomys. In the Kansas skins, they come to the surface 

of the fur, though these animals are in heavy pelage; and, in the Oregon skin, 

a summer animal in poor pelage, they distinctly overtop the fur. They have 

nearly the same shape as in Evotomys; the anterior and posterior roots of 

the auricle come close together in front, but do not form a little rim as 

described under Chilotus; they are scant pilous behind, but rather more hairy 

internally on the flat portion, though the inner inflated portion is nearly naked. 

The antitragus has only very moderate development. The fore feet show 

none of the fossorial nature of those of Myodes or Cuniculus; the claws do 
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not noticeably if at all exceed those of the hind feet, and are of ordinary 

arvicoline shape. The fingers have the usual relative lengths;* thumb 

rudimentary, with abortive, flat, appressed nail; third digit longest, fourth 

scarcely shorter, second shorter, fifth much the shortest. The fore feet are 

between § and 3 as long as the hinder, as usual; on top, furred moderately, 

the longer terminal hairs reaching the ends of the claws but not concealing 

them; under the fingers, naked and annulate; on the palm, naked, with the 

following tuberculation: besides the pollical node, there is a tubercle just 

antero-external of this, another at base of the fifth and second toes respect- 

ively, and another at conjoined bases of third and fourth toes—five in all, count- 

ing the pollical protuberance. The hind feet, likewise, show nothing notice- 

ably different from Arvicola or Evotomys; speaking in general terms, the 

relative size is the same, and so are the proportionate lengths of the digits. 

The feet are hairy on top to the claws (the longest terminal hairs just 

reaching the ends of the claws), and the soles are moderately furry on the 

posterior third (as far as the back tubercle); perhaps a trifle pilose for ordi- 

uary Arvicola, but showing nothing of the dense furriness, like a rabbit’s, of 

Myodes or Cuniculus. There are six plantar tubercles, as usual in Arvicoline, 

thus disposed :—one posterior, of moderate size, conical, not lengthened, 

situate about half-way between heel and bases of middle toes; a smaller one 

close by, but a little further forward and more external; then one at base of 

inner toe—these three completing a triangle; one at base of second toe; one 

at base of fifth toe; one between bases of third and fourth toes. The toes, 

as usual, are strongly annulate beneath, with terminal smooth pad. The tail has 

“nearly the usual length, calibre, and hairiness of Arvicola, showing no approach 

to the brevity and rabbit-like furring of Myodes or Cuniculus. Its length varies 

in-our specimens. In Baird’s type, No. 1368, the only tail séen till now, this 

member is noticeably longer than the hind foot, and distinctly bicolor ; in our 

Oregon animal, No. 3798, it barely exceeds the hind foot, and is indistinctly 

bicolor; in the Kansas skins, it averages no longer than the hind foot, and is 

almost unicolor. 

In color, both as to its pattern and its shade, and in general superficial 

appearance, there is little to distinguish this animal from Arvicola riparius, 

for instance. Aside from the Oregon animal, which is in poor if not sickly 

condition, and taken in August, the pelage is beautifully fine, soft, and full, 

*The right fore foot of No. 8508 shows a curious abnormality; the third digit being arrested in 

development, so that it is uo longer than the fifth. The left fore foot is normal. 
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and very long. The whiskers are numerous, of moderate length, exceedingly 

fine, almost invisible without a good light. The fur on the back is half or 

three-quarters of an inch long; that of the tail and all the feet is very fine 

and rather scant, so that in alcoholic specimens these members show quite 

light-colored. The tail has a very scanty terminal pencil; the muffle is 

entirely hairy, except the little nasal pads, and extremely obtuse; the head 

short, thick; the eyes are very minute, situate about half-way from nose to 

ear; the whole form is stout and compact. 

In the mouth of this aniinal may be observed, in addition to the tufts 

of hair that turn inward and nearly meet behind the upper incisors, a tuft 

growing inside the edge of the lip, and another hairy patch extending back- 

ward from the angle of the mouth. 

This is undoubtedly one of the most perfect connecting links yet discoy- 

ered between different genera of Arvicolina, if not of the whole family Muride. 

‘The habitat, too, of this false lemming is highly interesting, being quite out 

of the range of Myodes. Baird’s types came from some unknown place, 

believed however to be somewhere in the United States, and now the animal 

turns up from Indiana, Illinois, Minnesota, Kansas, Oregon, and Alaska. 

The Kansas locality, Neosho Falls, where Mr. Goss has collected with such 

valuable results, seems peculiar in its fauna. There occur such southern 

types as Oryzomys, Sigmodon, and Ochetodon, in connection with the pecul- 

iar Onychomys and with the Synaptomys—which latter ought, according to 

its zoological characters, to be a highly boreal animal. 

SYNAPTOMYS COOPERI, Baird. 

Myodes (Synaptomys) cooperi, Barrp, Cat. in M. N. A. 1857, p. xliv. 

Synaptomys cooperi, Barrp, M. N. A. 1857, 558, in text (United States ?)—Covrs, Proc. Acad. Nat. Sci. 

Phila. 1874, 194. 
Arvicola (Synaptomys) gossii, Barrp, MSS. (on labels of the Kansas specimens, in anticipation of their 

proving different from the original cooper). 

Dracnosis.—S. facie Arvicole riparii, sed cauda breviore, artubus exil- 

oribus, rostro obtusiore, vellere ampliore; murino-brunneus, plus minusve griseus, 

subtus ex albido griseo-plumbeus. Long. tot. 4, caude subpoll., pedis }, auri- 

cule %. 

Hasrrar—Indiana, Illinois, Kansas, Minnesota, Oregon, and Alaska. 

Our notice of the genus has proved so fully illustrative of its single 

species that there is little to add. The original specimens of cooperi, as far 
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as the fragments show, are a little lighter brown than most of Mr. Goss’ 

late winter and early spring skins, especially No. 1368, which has also the 

tail more distinctly bicolor than it is in these. But some of the Kansas ones 

are identical in color with the types; and they vary as much among them- 

selves in color as some of them do from Nos. 1367-8. The tails of all, except 

No. 1368, are not evidently bicolor. The under parts are hoary-ash, usually 

soiled, especially across the abdomen, with pale muddy-brown, somewhat as 

in A. austerus, but not approaching the cinnamon shade that the latter fre- 

quently exhibits. The tail and feet in dried skins are dark fuscous ; in alco- 

holic species light brown, with a flesh-colored shade. The incisors are yellow, 

as usual; the claws brownish-white. Besides the copious long fine pelage 

of this animal, there seems to be something peculiar in the tenderness of the 

skin itself; the feet are detached almost at a touch, so that the labels cannot 

be secured in the ordinary way. The following table shows to some extent 

the range of variation in size :— 

TaBLE LIX.—Measurements of eighteen specimens of SYNAPTOMYS COOPERI. 

Nose to— Eailite 
end of— “ 

A 
2 Date. Locality. Collector. do |fie=F as Remarks. 
8 4 BW 
a lelelSlalelgleleie : 
a |e aed el Ga GG ea Gale 
TSH easel lace sacesdalsos Unknown (U.S.?).| W. Cooper... -.- woms|e nm toatl wee) coos] ee ST canela-=| ypelof-coovert. 

1 S68) pee | tema eee a Set SARE Sasecese Boel) 22a Ss -«--|----].---| -- [0. 80/0. 90/0. 32)0. G8)... .]....do. 

3798 |... Aug. 6, 1859] Skagit Valley,Oreg) C.B. R. Kennerly|..-..|.--.| --.]3. 56/0. 75)0. 88)0. 34)0. 70,0. 43] Measured dry. 

8464 |....| Winter,’65-6 | Neosho Falls, Kans} B. F. Goss. .---.. 0. 50)0. 90/1. 16)3, 60}0, 60)0. 70,0. 36)0. 670. 35}. ..do. 

8502 | gi | Mar. —, 1866]. -- nO eaoeee eee 0. GO}1. 10)1. 25)4. 12/0. 75,0. 90,0. 40)0. 78:0. 40) .. ..do.* 

8509 | oi | Feb. —, 1866]. --. Pel! Oeesemeccare 0. 57) L. 07/1. 20/3, 75)0. 80)1. ooo. 42/0. 76,0. 30). ...do. 

8510 | 9 | Mar. —, 1866 ].-.. eG Owes ae eee (0, 52)0. 95) L. 25/4, 30/0. 80/0. 95.0. 38)0. 78/0. 35]... .do. 

8511 | 9 | Feb. —, 1866]. -- Wd) o once e058 AU FS BLE be) CUA CAL IE ct fool 

8512 | oi | Feb. —, 1866]..-- a0 see eee (0, 59/0. 98) L. 18/3. 75]0. 85)1. 00.0. 41)0, 75,0. 34]. ...do. 

8513 | @ | Mar. —, 1866]. --- ==: 0eeeteesees 0. 56} L. 00) 1. 23/3. 60/0. 85)1. 00 0. 39)0, 76,0. 36] ....do. 

8514 |....| Spring, 1866 |.--- il pO Omen eaeecree 0. 53)0. 98) 1. 25)4. 00}0, 65)0. 800. 45)0. 75)0. 38) Measnred alcoholic 

53 bl ee Bee eee ere Bet pee poe mseae 0. 50}1. 00/1. 30)3. 75/0. 64/0. 78.0. 46/0. 76/0. 40) .. ..do. 

BdLGH oy! oO) nena ene See GO een 0. 4740. 90}1. 10)3. 20}0. 55)0. 65,0, 40)0. 69/0. 39). . ..do. 

EY fil ers Gee et memo facies doe — oceans poodil) sFenekiasnes 0. 45)0. 85/1. 10/2. 90)0. 51)0. 60,0. 33,0. oe .---do. 

OSG STON Sete a aate ---| Brookville, Ind ...| R. Haymond - .. .|0. 46)0. 901. 10)3. 25)0. 58 0. 80:0. ye 70\0. 37]. ...do. 

10575) |e ecleac. = -| Benton Co., Minn-| O. E. Garrison ..|0. 44/0. 90) L. 10/3. 30)0. 60,0. 750. 33.0. 69)0. 43)... ..do. 

Tee OE oes ---| Southern Tlinois.-| R. Kennicott. - -.|0. 40/0. 90)L. 10/3. 50)0. 60,0. 700. 35)0. 70)0. 35)... .do. 

10957 | f | Feb. —, 1867] Nulato, Alaska....| W.H. Dall...... 0. 41/0, 89) L. 09'3. 500. 75)1. oO 40,0. 72/0. 40). -..do. 

* But the length of head and body and of tail are as taken in the flesh by Mr. Goss for Nos. 8508-13. He seems to haye 
taken the tail-measurement farther up the coccygeal vertebra than is generally done, so that the tails as given equal that 

of No. 1368, whereas they are certainly shorter. Our measurements of the dried tail, did we make any, would run fully 0.10, 

if not 020, less than Mr. Goss’ figures. Our measurements of the alcoholic specimens are the most reliable of the series. 
Nos. 8516, 8517, are not full grown. 

t In No. 9963, apparently a nursiug female, we find two pairs of pectoral mamma and one pair of inguinal mamma, 
without being able to make out any intervening ventrul ones. Itis probable, however, that the species possesses a ventral 
pair, making eight teats in all. 
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GENUS MYODES, Pallas. 

Mus sp., LINN ZUS, and other earliest writers. 

Arvicola sp., of different writers. 

< Hypudeus, ILLIGER, 1811, in part; includes Mus lemmus, amphibius, &c.; not of late writers. 

<Lemmus, LINCK (fide Baird), in part; includes the Arvicola. 

<Georychus, RICHARDSON, F. B.-A. i, 1829; and Aup. & Bacu., Q. N. A. iii, 1854, in part; includes Cunicu- 

lus; not of Iliger, which belongs to an entirely different family. 

<Myodes, Pauas, Zoog. R.-A. i, 1831, 172, in part; includes Arvicola, and thus about equal to his “ Mures 

cunicularii” of 1778. 
= Myodes, COUES, Proc. Acad. Nat. Sci. Phila. 1874, 194. 

CrantaL cHAars.—Skull massive, low, broad (zygomatic width upward of 

two-thirds the length) ; cranial portion encroaching upon the orbital cavities 

with a strong salience; rostral portion obtuse, broad, short (about one-fourth 

the entire length), not narrower than the interorbital constriction; nasals and 

intermaxillaries subequal in length, falling short of the orbits; anteorbital 

foramen small, nearly underneath the anterior root of the zygoma; malar 

branch of maxillary, and jugal itself, expanded into a broad lamina; bulle 

osseze moderate, their inner borders approximated and nearly parallel through 

narrowness of basioccipital ; incisive foramina short and narrow, not reaching 

to opposite anterior molars; palate ending behind as an emarginated shelf 

(with or without a median azygos projection) opposite the interspace between 

the penultimate and last molars, and the space between these teeth of opposite 

sides thus broadly open, but the lateral fossee that occur in most Arvicoline 

still evident, though pushed forward under the edge of the palatal shelf; ptery- 

goid processes widely divergent and very low; under edge of lower jaw very 

broad from passage along it of root of incisor; ramus of lower jaw thin and 

plane, from lack of incisor-root extending up it; descending process strong, 

flattened underneath, and much twisted ; apex of coronoid as high as condyle. 

Denrat cHars.—Molar series long (more than one-fourth the length of 

the skull), strongly convergent anteriorly, and the individual teeth large. 

Molars strictly of the prismatic type characterizing Arvicoline, but in the 

details of their crowns different from those of any genus except Synaptomys, 

with which they correspond almost precisely; first upper and under molars 

longest, the others successively diminishing a little in length, but all of nearly 

the same width throughout, though the under molar may narrow a little from 

before backward; of the upper series, the external reéntrances very deep, 

reaching almost across the teeth, the external saliencies very acute; of the 

under series, the internal reéntrances very deep, reaching almost across the 



238 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

teeth, the internal saliencies very acute; of the upper series, the internal sali- 

encies obtuse and the internal reéntrances shallow; of the lower series, the 

external saliencies obtuse and the external reéntrances shallow; first upper 

molar of 5 triangles, 1 anterior, 2 interno-lateral, and 2 externo-lateral, these 

alternating, the first lateral one being internal; middle upper molar of 4 tri- 

angles, the first 2 transverse, 3d interno-lateral, 4th externo-lateral; back 

upper molar of 4 triangles, or rather crescents, all transverse; front lower 

molar with 5 triangles; an anterior irregular trefoil, a lateral posterior loop, 

1 external and 2 internal lateral triangles; middle lower molar like front lower 

molar, but an interno-anterior triangle replacing the trefoil; back lower molar 

with 4 triangles, the 2 posterior entirely transverse and approximated at their 

outer ends, the other 2 lateral, alternating, the Ist being antero-internal. 

(Thus, the front molars, both upper and lower, are 5-prismatic, with as many 

inclosed dentine islands on their crowns; the back molars, both upper and 

lower, are 4-prismatic, with as many inclosed dentine islands on their crowns; 

the middle upper like both back ones, 4-prismatic; the middle lower, like 

both front ones, 5-prismatic ; and this 5-prismatic middle lower molar is the 

only diagnostic one as compared with Synaptomys, in which the same tooth 

has only four prisms.) Upper incisors ungrooved, but much beveled off later- 

ally, and appearing like tubes of enamel through deficiency of dentine behind, 

where they begin to come to an edge; about as wide as deep, and much 

curved. Under incisors remarkable in that their roots do not reach beside 

and behind the last molar up the condylar ramus, but stop abruptly in front 

of the last molar. 

EXTERNAL CHARS.—Size of the larger Arvicole; form very stout and 

compact; colors usually variegated and often changing with season, as im 

many other Arctic* mammals; pelage very long and thick, cold-proof; snout 

blunt, hairy except the nasal papille; external ears, though well formed, 

small, at most never coming to the surface of the fur; fore feet large, with 

the claws about equaling the hinder without the claws; thumb obsolete, 

with a large ligulate claw ; all the other claws very long and fossorial, exceed- 

ing the hinder, but lacking the peculiar development seen in Cuniculus; 3d 

claw longest, 4th but little shorter, tip of 2d reaching base of 3d, 4th much 

shorter; palms sometimes naked, sometimes furry to the claws; when naked, 

thin, tuberculate. Hind feet short, only exceeding the fore by the length of 

their claws; their claws moderate; 3 middle toes longest and about equaling 
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each other, the 1st much shorter, the 5th shorter still; soles usually densely 

furry to the claws, but sometimes showing the under surface of the toes; 

plantar tubercles naked. Tail very short, its vertebrae shorter or not longer 

than the sole, leporine, stout, densely hairy throughout, with a copious ter- 

minal pencil, often longer than the vertebre. 

The foregoing diagnosis, so drawn as to exclude Cuniculus, is based upon 

Mus lemmus of Linnzeus, and indicates a perfectly natural generic group of 

Arvicoline. From Arvicola, in any of its subgeneric phases, Myodes is prom- 

inently distinguished by external form as well as by cranial and dental char- 

acters. The general clumsy shape, very convex-obtuse head, short rabbit-like 

tail, short ears, small furry feet, elongated fossorial claws, and mollipilose 

pelage, are associated, in the skull, with breadth and massiveness, laminar 

expansion of the zygomata, and a peculiar shape of the palate ; and, in the 

teeth, with stoppage of the root of the under incisor opposite the last 

molar, a quill-like beveling of the upper incisors, and a particular pattern of 

the molar crowns. All the points of external form that mark off M/yodes from 

Arvicola likewise separate it from Synaptomys ; these two agreeing almost 

precisely in cranial and dental characters. The plane, instead of grooved, 

upper incisors are distinctive of Myodes, and so is, to less degree, a slight 

difference in the middle lower molar (wide descriptions). With Myodes, 

Cuniculus is generally associated generically ; but we wish to particularly 

signalize the fact that they are perfectly distinct genera. Although both of 

them are ‘‘lemmings”, so called; and although they do agree in general 

external tournure, yet they present differences fully on a par with those made 

the basis of generic distinctions in other cases. How great these differences 

are may be inferred, by one not acquainted with the animals, from the fact that 

Lilljeborg, who adopts only four genera for the whole subfamily, keeps the 

two apart, his genera being Fiber, Arvicola, Cuniculus, and Myodes. he 

comparative diagnoses are fully given farther on; here we will only add, that 

in Myodes the external ears, though small, are perfect, while Cuniculus has 

no external ears; that in Myodes, though the fore claws are lengthened and 

“fossorial”, they never show the extraordinary development seen in Cuniculus; 

that the rudimentary pollex of Myodes bears a large ligulate nail, only faintly 

indicated in Cuniculus by an abortive thumb and claw; and, finally, that with 

most cranial characters in common, the pattern of the molars is very different 

in the two genera. Unlike Myodes, Cuniculus turns white in winter. 
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Like that of other genera known in early zoological times, the synonymy 

of Myodes is involved. First ranged under Mus, then sharing the term 

Arvicola with the rest of its subfamily, it bas also had three names more par- 

ticularly applied to itsel/—Hypudeus (Illiger, 1811); Myodes (Pallas, 1831); 

and Lemmus (Linck, 18—). Hypudeus, as originally framed, included Mus 

lemmus, amphibius, and arvalis, and, according to some authorities, ought to 

be restricted to the first species mentioned (demmus); but, according to 

others, it is applicable to either one of the three species Illiger put in it. But 

it has of late been so carefully characterized by Keyserling and Blasius, in its 

application to Mus rutilus, &c., that if it is to be retained at all (which we do 

not think should be done), doubtless it is best assigned to ruéidus. The 

choice, then, narrows to Myodes and Lemmus; we have not the authorities 

at hand to decide the case, but the balance of opinion is in favor of AMyodes. 

Both these genera, as originally based, had a much wider application than is 

now admitted. In strict technical interpretation, both AZyodes and Lemmus 

are synonyms of Arvicola Lacépéde, 1803. Georychus Rich. Aud. is, of 

course, out of the question; Illiger’s Georychus having been based upon an 

animal of an entirely different family. . 

Recent investigations, particularly the admirable memoir of Middendorff, 

have resulted in reducing the number of nominal species of Myodes (as above 

restricted) to three—M. lemmus, M. obensis, and M. schisticolor. There is no 

question of the identity of “helvolus” and ‘“trimucronatus” of Richardson, 

Audubon, and Bachman; and nothing appears opposing Middendorff’s view 

that the North American animal (including, besides the two supposed species 

just named, M/. albigularis of Wagner) is the same as M. obensis of the Old 

World. Rather, the question is whether a still further reduction will not be 

required. It would need but a little change in coloration to transform obensis 

into demmus itself; while, regarding schisti-color, it is a suspicious circum- 

stance that here we have a nearly gray or slaty lemming, just as, in the case 

of Cuniculus torquatus, we have a gray one in what is called C. dagurus. 

The inference in this case is self-suggestive. But this is a question we do 

not propose to enter upon here; our business being simply the determination 

of the North American species. 
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MYODES OBENSIS, Brants. 

Myodes obensis, BRANTS, Muizen, 1527, 55.—KEYSERLING and Buasius, Wirb. Europ. vi, 1840, pp. vii and 

32.—MIDDENDOREF, Sibirische Reise, ii, pt. iii, 1853, 99, pl. ii, f. 7, 8, 9, and pls. Vili, ix, x, f. 

2.—BairD, M. N. A. 1857, 559.—CouEs, Proc. Acad. Nat. Sci. Phila. 1874, 195. 

Arvicola (Georychus) helvolus, RICHARDSON, F. B.-A. i, 1829, 128. 

Georychus helvolus, AUD. & Bacu. Q. N. A. ili, 1853, 84, pl. exx, f. 1. 

Myodes helvolus, Dati, Alaska and its Resources, 1870, 577. 

Arvicola (Georychus) trimucronatus, RICHARDSON, App. Parry’s 2d Voy. 1825, 309; F. B.-A. i, 1829, 130. 

Georychus trimucronatus, AUD. & Bacu., Q. N. A. iii, 1853, 86, pl. exx, f. 2, 3. 

Myodes trimucronatus, Dau, Alaska and its Resources, 1870, 577. 

Myodes albogularis, WAGNER, Suppl. Schreber, iii, 1843, 602. 

Diacnosis.— WV. auriculatus, pollice ungue depresso obtuso ligulato instructo, 

unguibus digitorum manus 3-4" elongatis sed simplicis, pedibus modicé hir- 

sutis, vertebris caude pedibus brevioribus; note@o concolore, flavo-ferrugineo in 

capite obscuriore, gastreo dilutiore, pedibus fuscis. M. lemmo staturd formdque 

par; long. tot. 4-6 poll., capitis 14-13, mantis cum ungue longissimo 3-2, pedis 

3-3, caude nude 3—», caud@ comate 3-5. 

Has.—Americe Septentrionalis regionibus occidentali-borealibus. Asia. 

Form strictly that of the Norway lemming; ears with a perfectly-devel- 

oped conch, though small (about + high on the back, + from the notch in 

front) and buried in the fur; fore feet hairy on top, the longest hairs reach- 

ing the ends of the claws, never much when any longer; palms mostly naked, 

nearly as in ordinary Arvicola, and tuberculate; pollex obsolete, but in its 

place a very large appressed strap-shaped claw, with obtuse or truncate end, 

sometimes showing two or three minute points (“‘trimucronatus”); all the 

other claws simple (never showing the peculiar quasi-duplication of those of 

Cumculus torquatus), arched, acute, longer than in Arvicola, never so decidedly 

fossorial as in Cuniculus; third finger longest, fourth nearly as long, second 

reaching to base of third claw, fifth much shorter still; hands, including claws, 

only about $ the feet; feet above, like the hands, hairy to the ends of the 

claws, or the longest hairs slightly surpassing the claws; soles incompletely 

furry, the bases of the toes naked; second, third, and fourth toes subequal 

and longest; fifth about reaching base of fourth; second shorter still. Tail- 

vertebr shorter than foot, with the hairs equal to or rather longer than foot; 

copiously comous, the terminal pencil frequently longer than the vertebral 

portion. Pelage long, fine, soft, and mollipilose, the longer hairs quite lus- 

trous; whiskers about equaling the head, very delicate, not numerous; muffle 

completely hairy except the nasal papille. 

Entire upper parts uniform rich ruddy rust color, sometimes more 
16 M 
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decidedly rusty-chestnut, sometimes more rusty-orange or tawny; on the 

head darker, tending to an intimate mixture of blackish and yellowish-brown; 

under parts a paler but still strong orange rust color or tawny, brightest across 

the belly, more dilute and whity-brown on the chin, throat, and pubes; color 

of the back lightening insensibly into that of the belly; no stripes, spots, or 

areas of different colors anywhere; no evident mixture even of single black 

hairs anywhere; the coloration everywhere only on the ends of the hairs, the 

‘basal portions being uniformly dark plumbeous. Feet always fuscous-brown; 

tail dusky above, obscurely whitish below; incisors whitish or very pale yel- 

lowish, never deep yellow or red; whiskers both light and dark. 

Our numerous specimens, though taken at various seasons, are remark- 

ably uniform in color; the variation is less than we should have anticipated. 

We observe no sign of the species becoming white in winter, or of its 

changing pelage in any way with age, sex, or season. All the differences 

we note are in intensity of the coloration. In the most richly-colored skins, 

the back is an intense orange-chestnut, the belly a bright rusty-orange; 

in the palest, the upper parts are about of this latter color, the under of a 

lighter fulvous. There is no variegation or particoloration anywhere about 

the animal, but toward and on the head the bright color subsides into a grizzle 

of dusky and yellowish-brown. The uniformly fuscous feet with short hairs 

are a strong character, compared with the hoary-white feet of Cwnzcalus 

torquatus, where the longest hairs sometimes reach half an inch beyond 

the claws. 

The American animal, as represented in our series, differs notably in 

color from two Siberian skins, the only ones we have before us. In these, 

the under parts are nearly white (soiled ochrey-white) below, instead of 

intense tawny; while the upper parts are far from uniform orange-rusty, in 

having a decided black median lengthwise stripe from the forehead over the 

crown and nape, while here and there on the back and rump quite black 

areas appear. The feet are broader, heavier, and more densely furry, nearly 

white. If these differences be constant, we may readily recognize the 

American animal as at least a variety, to be called Myodes helvolus. But 

with only two specimens before us that may not represent average Siberian 

skins, and certainly cannot show the variations there occurring, we are far 

from desiring to contest von Middendorff’s mature decision. 

The following table gives the measurements of our fine suite of skins, 
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the first and only American specimens handled in this country since the time 

of Richardson. 

TaBLE LX.—Measurements of thirty-two specimens (dry, except 8398-9) of MyopEs OBENSIS. 

From tip of nose} Tail to 
to— end of— 

Fs Date. Locality. Collector. Ee sass Remarks. 

4 Sil elias: (iste Sal 
A RAJA LOIA IF |A/a |e 

1972 East Siberia .......... Mus. St.Petersburg 0. 65}... ./1, 40/6.50}....]..-. 0. 50/0. 75| Stretched. 
1462 |. Taimyr-land, Siberia ..| Museum Bremen..|..-.| --.|..../4. 75]... |....]....] ... 

5863 |. .| Frobisher’s Straits....| C. F. Hall.... -|----]---.|4. 60/0. 35]0. 60/0 45/0. 70) 

BT! eel ecco acadbasd loscoos GU) oseeeenccececse z -+-|----|2. 50)... ]....].---]....| Young. 

CYC eee aes en oss Peel’s River -- ---|---.|4. 75]0, 40/0. 70/0. 490, 80) 

BUBB ead Poocoseseosnsd Arctic Coast -- |----]---.]2. 75) .. |.---].-..]....] Young. 

(AE eed Pere aes bs Anderson River. .....- pea As eosaeacses 0. 55) L. 10}1. 25/4. 50/0, 40}0. 70)0. 40/0, 72) 

6923 |.-- +-=-|----|---.|4. 25]0. 45/0. 80/0. 420, 70) 

6838 |.-- we-|--+-]--+-/3. 25) 2. |.-../--..]....] Young. 

6935 |.--. ----|----|----/4. 25/0. 40/0. 80}... -}. 2. 

8078 |....| June 11, 1842} Fort Anderson..-...... Saas Ose cee cecee ae BEE ere aesel bSChN ol pass 0. 40:0. 75 

8079 |..-.| June 11, 1862 }.....-. Ci Rees Se Se bens OOisacasaeSccsoe Rca (osc (oe) ko) esa) Kaeieed (eee (esc 

8080 |....| June 14, 1862 0. 60)0. 35/0. 65, 

8031 |....| June 14, 1862 0. 80/0. 37,0. 68 

8082 |..-.| June 14, 1862 0. 70/0. 40,0. 73 

8083 |.-..| —— —, 1862 0. 60)0. 41/0. 74 

8084 |.-..| —— —, 1862 sen (Uhi7e4 

| - 8161 | Q | June 24, — 0. 75)0. 36,0. 67 

9162 |....| Oct. —, 1865 -.| --.|0. 35,0. 66) 

G33) | hese hececosseeenee beamed re . 47/0. . 60/0. 35)0. 75)0. 40:0, 70} Ale. ; ear 0.33. 
8D) | eee BS eee eel bes 4 JABS i : . }. 50}0. 90/0. 40.0. 72).----- do. 

} 8076 |....| June 10, 1862 0. 60)0. 35,0. 68) Stretched. 

) 8077 |....| June 10, 1862 0. 80/0. 42:0. 78 
6925 |....| May —, 1862 0. 70/0. 43,0. 78) Stretched. 

6926 |....| Spring, 1861 5\0. 80/0. 40:0. 74) Much stretched. 

6928 |....| June —, 1861 0. 80/0. 45/0, 82) 

6929 |....| June —, 1861 }. 0. 85)0. 40.0. 75) Stretched. 

6930 |....| May —, 1861 |. 0. 60)0. 39,0. 70 

6931 |....| June —, 1861 0. 80)0. 45.0. 80, Stretched. 

6932 |....| May —,—— 0. 85\6. 44/0. 80) . ---do. 

6933 |....| June —, —— |. : - B .---do. 

GOtSE che PA DTI — | Pelee tena cansecsseciceaoee| s=aonercesss~ece sobs aad ....|---.|0. 43.0. 68} Young; fresh. 

*At mouth of Porcupine River. 

Genus CUNICULUS, Wagler. 

Mus sp., Auct. antiq. 

Arvicola sp., Myodes sp., Lemmus sp., AuCT. recentior. 

Georychus, partim, RICHARDSON; AuD. & BACH. nec ILLIG. 

Cuniculus, WAGLER (‘‘Syst. 1830”), Isis, 1832, 1220. (Type, C. granlandicus = C. torquatus.)—LILLJEBORG, 

Syst. Ofvers. Gnag. Diiggdj., Glires, 1866, 23 (same type).—Cours, Proce. Acad. Nat. Sci. Phila. 

1874, 195. 
Misothermus, HENSEL, Zeits. Deutsch. Geol. Ges. vii, 1855, 492 (same type). 

Cuars.—Skull lower, broader, more massive than in Arvicola, rather less 

so than in AMyodes (zygomatic width not 3 the length), but in general char- 
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acters closely conforming to the last named. Palatal shelf as in Myodes; 

zygomata much less laminar than in Myodes (nearly as in the larger Arvicole). 

Nasals and nasal branch of premaxillaries subequal; both very short, ending 

opposite anterior root of zygomata. Orbits less encroached upon by the 

cranial dome than in Myodes, but having a prominent pointed process 

for muscular attachments. Superior incisors as in A/yodes; and likewise as 

in that genus, roots of under incisors stopping opposite back under molars. 

Molar series long and strongly convergent anteriorly, as in Myodes, but the 

pattern of the crowns entirely different and strongly arvicoline, as follows:— 

Front upper molar of seven (five in Myodes) prisms: an anterior transverse 

spherical triangle, three internal lateral triangles, two external lateral trian- 

gles, and a (small, supplementary) postero-external loop. Middle upper molar 

of six prisms (four in Myodes): an anterior transverse loop, two external 

lateral triangles, two interior lateral triangles, and a (small, supplementary) 

postero-external loop. Back upper molar of six prisms: an anterior trans- 

verse loop, two external and two internal lateral triangles, and a posterior 

trefvil, or V or U. Front under molar of nine prisms (five in Myodes): an 

anterior trefoil, three external lateral triangles, four internal closed triangles, 

and a posterior transverse loop. Middle and back under molar each of five 

(or five and a half) prisms: an antero-external triangle (with a more or less 

evident anterior lobe abutting against the back loop of the antecedent tooth), 

two internal lateral triangles, one external lateral triangle, and a posterior 

transverse loop. All the lateral triangles of all the teeth alternating. External 

form stoutest and most compact in the subfamily; limbs the shortest; no 

external ears; muffle completely hairy except the very papillee; pelage dense 

and woolly; feet short, stout, both fore and hind completely furry both above 

and below, the longer hairs reaching usually far beyond the ends of the claws ;’ 

pollex obsolete, with abortive nail; third and fourth digits much longer than 

second and fifth, their claws periodically hypertrophied and quasi-duplicated 

by an enormous growth of corneous substance on their under surface; hind 

claws ordinary ; tail to end of vertebra shorter than the hind foot, but copi- 

ously comous, the terminal pencil usually longer than the vertebral moiety. 

Coloration subject to periodical changes: dark and variegated in summer, 

snow-white in winter. 

As will be seen by the above, the cranial characters and those of the 

incisive dentition are very nearly the same as in Myodes, but that the pattern 
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of the molars is totally different. In this latter respect, Cumiculus stands quite 

alone, for it differs as much from Arvicola as from Myodes. There is little 

occasion to enlarge upon the molar characters above given, but some further 

general remarks may not be out of place. In Cuniculus, the lateral saliencies 

are all sharp, the lateral triangles being long and narrow, and the median 

zigzag line of enamel runs nearly along the middle line; this is nearly as in 

ordinary Arvicola; while in Myodes one or the other (the external in the under 

jaw, the internal in the upper) of the series of saliencies are obtuse, and the 

median zigzag, besides being unusually tortuous, runs nearer one side of the 

molar series than the other. An increase of the number of triangles of all the 

teeth occurs. Thus, in American Arvicola the front lower molar has at most 

three internal and two or three external lateral triangles, and Myodes has but 

two internal and one external; here in Cunicudus there are four internal and 

three external, making, with the anterior trefoil and posterior loop, altogether 

six internal saliencies and five external ones. The back upper molar of 

Cuniculus is nothing at all like Myodes; in the latter, we have four loops, all 

transverse, one after the other, while in Cuniculus there is an anterior loop 

and a posterior trefoil (as in Pedomys, Pitymys, &c.), separated by two external 

and two internal lateral triangles, alternating with each other. The anterior 

upper molar, the most constant tooth throughout Arvicola, and even in 

Myodes scarcely differing from Arvicola, here is unique in possession of 

seven prisms; the two additional ones to the five of Arvicola and Myodes being 

another internal lateral one, and after this a small supplementary postero- 

external loop. Similarly, the middle upper molar adds to the four or four and 

a half of Arvicola and Myodes an extra internal lateral one and a small sup- 

plementary external loop. Of the front upper molar of Cuniculus, the first 

lateral triangle is an interior one; of the second upper molar, the first lateral 

triangle is an exterior one. The middle and back under molars of Cuniculus 

are correspondingly more complicated, having five or five and a half prisms, 

the lateral of which alternate with each other; of the front under molar, the 

first lateral triangle is an interior one; the back lower molar is a little nar- 

rower than the antecedent one. In the upper molar series, altogether, there 

are twelve external salient points and eleven internal salient points; in the 

under-molar series, altogether, there are twelve internal salient points and 

eleven external salient points. But however minute we may thus make our 

account of the dentition of Cunicudus as differentiated from that of either 
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Myodes, or Arvicola at large, it will be better understood by simply laying the 

different skulls side by side, and looking at the teeth with a pocket-lens. 

Externally, although Cunicudus shares the “lemming” shape of Myodes, 

it is instantly distinguished by the absence of external ears, the shortness 

and dense furring of the feet, the obsolete pollex with rudimentary nail, and 

the prodigious length of the two middle fore claws, whose size is often more 

than doubled by the singular growth already mentioned. As to the absence 

of ears, there is indeed a rim or border around the opening, but it cannot be 

called an auricle. 

We have in America but one species of Cuniculus as far as is known; 

it is identical with that of Northern Asia. Of the relationships of the sup- 

posed second species, C. dagwrus, we can say nothing, having seen no speci- 

mens; but, as already intimated, we believe its validity to be open to question. 

CUNICULUS TORQUATUS, (Pall.) Coues. 

Mus hudsonius, Pactas, N. Sp. Quad. Glirium, 1778, 208, pl. xxvi, figs. A, B, C. (quotes Forster, Phil. Trans. 
lxii, 1772, 379).—GMELIN, Syst. Nat. i, 1788, 137. 

Lemmus hudsonius, SABINE, Suppl. Parry, App. 1824, 185.—SaBuiNe, Franklin’s Journ. App. 1825, 661.— 

Haran, Fn. Amer. 1825, 546, 

Arvicola hudsonia, RICHARDSON, App. Parry’s 2d Voy. 308. 

Arvicola (Georychus) hudsonius, RICHARDSON, F. B.-A. i, 1829, 132. 

Myodes hudsonius, WAGNER, Suppl. Schreber, iii, 1843, 604. —MippENDoRrF, Bull. Acad. Imp. St.-Péter. iii, 

xix.—Wiegmann’s Archiv, 1845, Bd. ii, 34.—Da.t, Alaska and its Resources, 1870, 577. 

Georychus hudsonius, AUD. & Bacit., Q. N. A. 1853, iii, 81, pl. exix. 

Cuniculus hudsonius, Cours, Proc. Acad. Nat. Sci. Phila. 1874, 196. 

Mus torquatus, PaLvas, N. Sp. Quad. Glirium, 1778, 77 and 206, pl. xi, B.—Gm., Syst. Nat. i, 1788, 136. 

Myodes torquatus, KEYSERLING & Buasius, Wirbelth. Europ. 1840, pp. vii and 32.—MippENDoRF?, Sibir. 

Reise, ii, pt. ii, 1853, 87, pl. iv-vii and x.—Batrrp, M. N. A. 1857, 558.—Biackm. & ALSTON., 

P. Z. S. 1874, 469. 
Misothermus torquatus, HENSEL, Zeits. Deutsch. Geol. Ges. vii, 1855, 492, pl. xxv, figs. 12, 13. 

Mus lenensis, Pattas, N. Sp. Quad. Glirium, 1778, 195. 

Mus grenlandicus, TRAILL, Scoresby’s Greenland, 1823, 416.—R1cHarDsoNn, App. Parry’s 2d Voy. 304. 

Arvicola (Georychus) grenlandicus, RICHARDSON, F. B.-A. i, 1829, 134. ; 

Georychus grenlandicus, AUD. & Bacu., Q. N. A. 1854, iii, 315. 

Cuniculus grenlandicus, WAGLER, Isis, 1832, 1220. 

Myodes grenlandicus, WAGNER, Suppl. Schreber, iii, 1843, 606.—Gray, P. Z. S. xvi, 1848, 43, and Rae’s 

Narrative, 1850.—Da 1, Alaska and its Resources, 1870, 577. 

Lemmus ungulatus, BAER, Baer and Helmersen, Beitriige, iv, 1841, 283. 

Hudson's Rat and Hare-tailed Rat, PENNANT, Arct. Zool. i, 1785, 132, 133; Quad. ii, 201. 
Hare-tailed Mouse, HEARNE, Journ. 387. 

Hudson’s Bay Lemming, Auct. 

Wapiskooseesick (“White Bear-Mouse”), Cree Indians.—Lunaguy (“White Mouse”), Chippewayans.— 

Awingnack (“White Mouse”), Esquimaux. (Label of No. 7755.) 

Diacnosis —C. exauriculatus, pollice obsoleto, unguibus digitorum mantis 

34" maximis, bimucronatis, quasi-duplicatis ; pedibus hirsutissimis; caudé 

pedihus breviore ; vestitu estivali supra castaneo nigro et griseo aut luleo varie- 
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gatus, plerumque striga nigra spinal, et interdum torque nuchali pallida; subtus 

ex albido ferrugineus; hyemali ex toto niveus. Long. tot. 4-6 poll., capitis 14, 

caude nude 4, caude comate 1, mantis cum ungue longissimo 3, unguis longis- 

simi hyemalis 4, pedis %. 

Has.—Arctic America, Greenland, and corresponding latitudes in the 

Old World. 

With the form, &c., typical of the genus as above fully described. 

Summer.—TVaking an average specimen, the upper parts present an inti- 

mate dapple of chestnut or rusty-red, black, gray, and luteous, producing a 

variegation known as “watered”. On the fore back and shoulders, the rufous 

color prevails; on the lower back, rump, and haunches, the black and gray 

grizzle predominates. In general, there is a pretty distinct black line along 

the middle of the back from the muzzle to the tail; but this, though usually 

recognizable even when not sharp, is often dissipated in the general variega- 

tion of the upper parts. Very often, there is a recognizable grayish-white or 

luteous-white collar across the nape, rendered a little more evident by being 

bordered both before and behind by rufous more intense than elsewhere. But 

this collar is frequently obscure or altogether indistinguishable. When thus 

not recognizable, an incomplete rufous band is still frequently present, arising 

from the imperfect confluence across the occiput of two rufous spots that 

mark the situation of the ears. Underneath, the ground-color is grayish-plum- 

beous, as usual; next to this comes a grayish-white, and over this is washed 

a strong shade of rusty or rufous. The chin and throat are the grayest or 

palest; next usually comes the lower belly, where the rusty wash is uniformly 

laid on; then the breast and epigastrium are more heavily rusty or rufous. 

The feet and tail appear to be uniformly white or whitish at all seasons. 

Even in summer, all the feet are always densely clothed, the entire palms and 

soles being furry like a rabbit’s, and on top the long hairs reaching beyond 

(sometimes half an inch beyond) the ends of the claws. 

Independently of the regular seasonal changes, the particular hue of the 

upper parts varies in a way that defies description. Taking, however, two 

extremes, of rich dark coloring and pale blended shades, we find that in the 

former case the upper parts are dappled with uniform deep mahogany color 

and glossy black, these then speckled all over with nearly pure white, the 

spinal stripe intense black; and the under parts are correspondingly sharp. In 

the other extreme, there is no such sharp hue, the animal above being a nearly 
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uniform grizzle of gray, black, and luteous or fulvous, and below muddy-gray, 

rustier on the breast. It may be, indeed, that these differences are somewhat 

regular and seasonal, as well as the change to white; but as few of our speci- 

mens are marked for season, we cannot make this out. As, however, several 

of our richest-colored skins are spring and early summer ones, we judge that, 

with the disappearance in spring of the white winter-coat, the brightest, 

sharpest pelage is put on, the vividness of the rufous or mahogany attaining 

a maximum in the breeding-season, or rather a little afterward, in midsummer; 

and that subsequently the hues grow cooler and more intimately mixed, until 

at length in the fall the whitening becomes manifest. 

Winter—lIn perfect dress, the animal is pure white all over. In the fall, 

the whitening seems to begin underneath and on the sides, to progress then 

over the lower back; the heavy color of the upper back and breast being the 

last to yield. Several specimens are white, with a narrow dorsal area of color, 

that spreads forward over the upper back and shoulder, and underneath still 

tinges the breast; others are curiously white, with lateral rufous stripes that 

nearly meet on the rump and then curve round the sides to the chest; others 

are pure white, except a sharp spinal stripe of grayish-black ; some are white, 

uniformly tinged with pale rufous all over. But it would be idle to attempt 

an enumeration of all the intermediate stages; although, in the midst of appa- 

rently interminable changes, doubtless rules of very general applicability may 

be deduced from observation of a few hundred specimens accurately marked 

for season. 

The two middle fore claws attain their maximum of development in 

winter. In spring and early summer, these claws do not appear very difler- 

ent from those of Myodes, though averaging larger, more bulbous at base 

underneath, with the terminal portion slenderer, straighter, and sharper. This 

bulbous portion underneath grows out simultaneously with increase in length 

and amount of curvature of the main portion of the claw, until it equals or 

even exceeds the length of the latter, and is quite as stout, or even stouter, 

being somewhat broad and pad-like. At this period, it runs the whole length 

of the claw, from which it is separated by a groove along the sides, and by a 

notch at the end, both of varying depth. The claw then looks nearly like 

two claws, one underneath the other. The pad would then seem to gradually 

sever its connection with the main claw by progressive increase of the con- 

striction marked by the lateral groove and terminal notch, as well as by loos- 
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ening from the base, when it appears like an excrescence; it is finally lost. 

Thus the process appears to be a periodical one, like the shedding of the 

horns of ruminants, and not continually progressive with age; and would 

seem to be connected with the particularly fossorial habits of the quasi-hiber- 

nating animal that digs galleries under ground in which to reside during the 

cold season, as compared with its freer and more active mode of life in 

summer. At the period of the maximum development of the claws, these 

equal or surpass half an inch in length, and yet the hairs upon the dorsum 

of the fore feet reach to or even beyond their tips. Af the same season, the 

hairs upon the hind feet form a fringe drooping far beyond the ends of the 

claws, and the terminal pencil of hairs on the tail is almost invariably longer 

than the vertebral portion. The winter-coat is much longer and thicker than 

that of summer; the difference is well shown in those intermediate speci- 

mens that are white and woolly, yet with definite stripes of shorter, thinner, 

colored hairs. 

Audubon’s plate of the summer pelage is highly erroneous, representing 

a uniformly rusty-red animal instead of a dappled and otherwise variegated 

one. The coloration as given is, in fact, exactly as in Myodes helvolus (obensis). 

whereas the two are distinguishable on sight by color alone. His figure of 

the winter pelage is very good, representing, however, an animal not perfectly 

white. 

There is no question of the identity of the American and Asiatic animal. 

In an abstract of the present memoir, already published in the Proceed- 

ings of the Philadelphia Academy, we cited Forster as authority for the name 

Mus hudsonius, quoting at second hand, the volume of the Philosophical 

Transactions not being conveniently accessible at the time. On turning to 

the page indicated, we find that Forster gives no such name; he merely 

describes a mutilated specimen from Churchill River, of ‘fa small animal 

called a Field Mouse” Pallas is the author of the name Mus hudsonius, at 

date 1778; but it is “‘antedated” by the same author’s Mus torquatus, 

described on preceding pages of the same work. The species will conse- 

quently stand as Cuniculus torquatus. Mus lenensis Pallas is the same animal, 

of same date. Grenlandicus and ungulatus are later names of nominal 

species. 

The following table of measurements of our excellent series shows the 

size and, to a considerable extent, the variations of the species, but does not 
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appear to call for comment, as the differences are parallel with those demon- 

strated for several species in other parts of this memoir. 

Tape LXI.—Measurements of sixty-cight (and list of other) specimens of CUNICULUS TORQUATUS. 

* From wrist to end of longest claw. 

} Received from ; No. 4534, collected by H. B. M.S. Enterprise. 

{ Lockhart says : ‘* Cheek-pouches filled with seeds.”’ 

§ Found in the nest of an Archibuteo (McFarlane). 

Nose to— are i 

= Locality. Collector. “Sj 3 38 Remarks. 
3) = =) - | C— 

3 et [es call sales esalaealie 
2 Slalélalelalala 

1973 | Novaja Semlja.-...--- Museum St. Peters- |.--.|---- -- |5. 75,0. 60) L. 40)0. 75)0. 80} Summer ; dry. 

burg.t 

4584 | Arctic America..-...-- Alfred Newtont..-.| ---]---- Sa NEI 5) bsee| basi|issd) sse55e do. 

1865 | Hopedale, Labrador. --|.--- Gt Pecossocsosce boss hea) bas 5. 25)0. 50/1. 00/0. 65)0. 80) Grayish-white. 

4204 | Fort Churchill, H. B ..| W. Mactavish -...-- ----]--- |.-- |5. 00/0. 40/0. 75)0. 75)0. 68) Pure white; claw 0.45. 

202 0. 60/1. 20)... .|5. 00/0. 35/0. 95)0. 50/0. fe) Summer. 

0. 50}. ...]..- 4. 75)0. 35)0. 60/0. 50)0. 67)... 2. do. 

0. 50/0. 90) L. C5}3. 40/0. 30/0. 65)0. 4=)0. 65) Alcoholic ; summer, 

-|0. 55) 1. OO} 1. 25)-4. 25/0. 45/1. 00/0. 70}0. 75) Ale. ; Feb. 2, 1859; nearly white. 

0. 65) L. 25'L. 35}4, 50 0. 40/0. 90/0. 42/0. 72) Alesholic; July, 1859. 

0. 60)L. 10}L. 40}5. 25)0. 30)0. 70/0. 65)0. 80) Alcoholic; winter ; white. 

0. 56) L. 08) L. 35) 4, 75)0. 45) 1. 00/0. 65)0. 75 

0. 62)1. 05) L. 30/4. 75/0. 45/0, 80)0. 65)0. 80 

-}0. 58} 1. 05) 1. 30}5. 25,0. 40/0, 80/0. 65}0. 78). - do. 

0. 58/0. 90}1. 20] 4. 10,0. 50/0. 90|0. 65/0. 78) Alcoholic ; winter ?; nearly white. 

-|0. 57} L. 05) 1. 30] 4. 00,0. 40/0. 85)0. 62/0. 77) Alcoholic ; winter ?; partly white. 

0. 60)}L. 10) 1. 40} 4. 60/0. 30/0. 75)0. 65/0. 75) Aleoholic ; summer. 

8943 | Nulato, Alaska........ ----]----].-- |3. 75/0. 25/0, 50/0. 40/0. 58) Summer. . 

9402 | Woollysatux, Alaska 0. 50). 00/1. 20) 4. 50/0. 400. 75)0. 50/0. 63] Summer ; still whitish. 

9451 | Fort Yukon........... BA ser) see 4. 50)0. 35/0. 75)0. 50)0. 62) White, with gray stripes. 

10535 | Arctic America.. .....]- Serle peee|ee=s|eoee|e== ||) <=] White, 

8762 | Yukon, mouth of Por- --.| ---|.--.]5. 00/0. 40/0. 90|0. 600. 70) Summer; perfect pelage. 

cupine River. 

8093 |.....-. G0 pease canbe J. Lockhart ......-- Sel) olor eats ..|0. 50/0. 60] June; still rusty-white. 

8092 } --... GS cmccap esessase Oo) pera | een eees| moro June; young. 

6924 | Rocky Mountains, near |- -- |3. 00 ---|----| --.| July; young. 

Peel's River. 

6950 | Mountains 200 miles |....do,}.--.....-..... 0, 55]0. 95) 1. 05}3, 75/0. 35|0. 85/0. 55}9. 65] September; a little whitencd. 

above Yukon, 

GHEY! | ese sae dO cevecerceen snes .|0. 55} ...) October; pure white. 

6954 | Mouth of Mackenzie’s 0. 55)0. 65) ?; whitening. 

River. 

0953i||-ss2= UO Setascogeseecns| (oseGO -nscuecancwee ce: |weeal cen tear 4. 00,0. 30/0, 90/0. 50/0. 62} Almost-pure white. 

8086 --.| --.}4 50.0. 50/1. 00/0. 52/0. 66) Sammer; normal pelage. 

8087) | exes: 220 sn ceceneocas | seseOOl sc coon ecoeeene|emeleoenlaee 4. 75)0. 35/0. 90)0. 4°}. €0) —-—-?; much whitened. 

8083 -- |4. 75/0. 25]0. 70/0. 5¢|0, 70} Summer ; normal pelage. 

8089) -3-=-d0)2s.202 5222 ea |b= = 00): 2 =. Sees aces eeeeee ee .|4, 25/0. 4€/0. 90)0. 50)....| Winter ; nearly white. 

LUN) | een Ee eee Sseseseo poecl(ooeee cease seed b=nclficon| bon 4, 25)0. 30]9. 6£|0. 5°)0. 68) Changing pelage. 

£0)1 ...| -. }4. 7510. 40)). 80/0. 5(/0. 62) Normal summer-pelage. 

9221 4. 75|....] ...|0. 65]0. 75] Winter ; perfectly white. 

9225 13. 500.49 (0, 75/0. 50/0. 58] Win.; exactly like Audubon’s pl. 

T1096 .-.|.-. |5.50,0, 40|L. 00/0. 570. 62] Winter ; nearly pure white. 

TLO7 --.| -- |4.75]....] .../0. 60/0. 65) Winter; perfectly snow-white. 

8090§ 2/1. 10]1. 20]4. 250. 20/0. 60] ...|....| ¢; June 30; perfect pelage. 

S104 1. 20|L. 30|5. 00,0. 40/1. 00|0. 57/0. 67| 9 ; June 26; perfect pelage. 
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TaBLEe LXI.—Measurements of sixty-eight (and list of other) specimens of CUNICULUS TORQUATUS—Cont’d. 

Tail to Nose to— 
a end of— 

Locality. Collector. z are Remarks. 
. = 

A=) al+ & 4 s 
Sidi iia | s | s 
ClH|F|/AR)/ a] a 

iL. 25/4, 25/0. 350. 90)... 0. 62} ¢ ; June 26; perfect pelage. { 

---|4. 50)0. 40/1. 00). __.|0.64) 9 ; June 26; perfect pelage. 

--/4, 50/0, 35)0. 90)... |0. 62) 9 ; June 26; perfect pelage. 

- -|5. 00/0. 30/0. 65/0. 55/0. 65) Pure white, with dark spinal stripe. 

--|5, 00/0, 40/1. 00/0. 55/0. 60) Changing pelage. 

<-]----|!). 20]. ---|----10. 50)0. 60) ..---- do. 

1, 20/3, 25/0. 40/0. 80/0. 60/0. 68) ...... do. 

Sod bacel |. -.|0. 58}....| July 4; perfect pelage. 

1, 20/4. 25)... |.-- |0.55]0. 60] June; perfect pelage. 

--.|4. 00/9. 35/0. 75,0. 60/0, 68) Entirely white. 

- |5. 00)0. 30)0. 80/0. 65/0. 70) ....-. do. 

3.50). ...|.--.]0.57)0. 62) May 29; summer pelage nearly 

perfected. 

Kes See -.|4. 75)... |.--./0.60/0.75 Summer ; perfect pelage. 

0. 55]1. 10/1. 26/4, 50,0. 40/1. 00/0, 55/0. 62) June 6; perfect pelage. 
- |4, 00/0, 30/0. 85)0. 58/0 65 ?; nearly perfect pelage. 

--|4, 25)... |. -..]0. 55/0. 70) --.-.- do. 

wee tO] oc sets as) |Os0410) 63) <0 0 ene do. 

---{----]--- {4..50(0, 40/0, 75/0. 52/0. 60) Summer ; perfect pelage. 

mill etetste | erete 4. 75)0, 45)0. 95,0. 52/0, 60) ...--. do. 

.|--- |----]3..50)0. 40)1. 00:0. 58/0. 68) June 7; very rich colors. 

Sacal| S65 Pae|ee=.| eae |e==|0) Dol Monng. 

Al) Goel soo see bSeq] Besa laos! SS tetas do. 

../0. 48) Young. 

--- | --.|.--.|4. 25.0. 35.0. 85,0, 65/0. 68] Winter ; perfectly white. 

see-|----] ~-./4, 000, 25,0. 65)... ./0. 55) Summer pelage. 

eee | eae ---/4, 50.0. 30.0. 80 0. 56)0. 62, ...... do. 

deca |sene| Sere 7. 00.0. 40.1. 25,0. 60)0. 65) Summer pelage ; greatly stretch'd. 

0. G5) L. 35) 1. 55,6. 00). ...|..../0. 65/0. 72) Summer pelage ; much stretched. 

0, 60) 1. 25/1. 40/5, 50 0, 35/1. 00 0. 58/0. 66] Summer pelage. 

--/0. 55/1. 10}1. 30,5, 25 0. 40 1. 10 0. 58/0. 68) ....-.. do. 

~---| ---/4.00)....]..../0. 65/0. 70) Winter; almost white. 

* Contained 5 embryos (McFartane). 

Genus FIBER, Cuvier. 

< Castor, LInn., Syst. Nat. i, 1766, 78. 
< Mus, GM., Syst. Nat. i, 1788, 125. 
X Myocastor, Kure, “L. 8. N. 1792 (type Myopotamus coypus).” 
= Fiber, Cuv., “Legons, i, 1800 (type Castor zibethicus).” 

< Lenmus, Fiscurr, Syn. 1829, 289. ' 
= Ondatra, “ Lactpipr.”—Lxess., Man. 1827, 286 (type Castor zibethicus). 

Cuars.—Largest of the family. Form arvicoline, but tail nearly as long 

as body without head, compressed, nearly naked, reticulate. Hind feet set 
obliquely; soles naked, quadri-tuberculate ; toes incompletely webbed. Fore 

arin bristle-fringed. Muffle hairy, except the nasal pads. Ears small, with 
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prominent angular antitragus. Whiskers short. Pelage lanuginous, beset with 

numerous long, glossy hairs. Mammee six. Highly developed perineal glands. 

Dentition strictly arvicoline in every respect ;* skull thoroughly arvicoline ; 

but squamosals greatly expanded, with corresponding reduction of parietals 

and interparietal; interorbital constriction of frontal at a maximum; anterior 

border of outer wall of anteorbital foramen wholly underneath the root of 

the zygoma. An angular process of squamosal overhanging orbit behind ; 

zygomatic spur of squamosal touching zygomatic process of maxillary; jugal 

a mere splint applied internally. 

Fiber is a true arvicoline, showing every essential character of the sub- 

family as distinguished from Murine, and presenting no features of more than 

generic grade. Its cranial and dental characteristics depart but little, and 

only in superficial respects of mere contour; while its more considerable 

external modifications relate entirely to the highly aquatic habits of the 

animal. In the upper jaw, the first molar has an anterior triangle, two 

interior and two exterior triangles, alternating, the first imterior following the 

anterior one. The second molar has an anterior, an interior, and two exterior 

triangles, alternating, the first exterior following the anterior one. The back 

molar has an anterior, then an exterior, then an interior triangle, finishing 

with a simple posterior Y-, Y-, or Y-shaped treffle. In the lower jaw, the 

first molar, which is wider than, and nearly as long as, the other two together, 

consists of an anterior treffle, three exterior and four interior triangles, and a 

posterior loop across the tooth; but the anterior pair of these lateral triangles 

do not always close up, so that they frequently resemble mere lobes of the 

anterior treffle, leaving but two exterior and three interior perfectly closed 

triangles. The middle molar consists of two exterior and two interior alter- 

nating closed triangles and a posterior transverse loop. The back molar 

repeats the middle one, but is still smaller, and the first (antero-exterior) 

triangle may be a mere spur, or obsolete. The upper incisors describe an 

almost perfect semicircle in the jaw; their face is plane, very oblique; they 

are deeply beveled behind by attrition with the under incisors; these 

traverse the lower jaw to the root of the condylar process. The jaw is 

massive; the coronoid is on a level with, or overlaps, the condyle; the 

descending process is hamular, as usual, and much twisted. 

* Audubon (i. 107) notices some singular errors authors have committed in describing the dentition; 

4-4 Iliger, Griffith, Wiegmann, and Ruthe assigning the molars 
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The stout zygomata do not dip down nearly to the palatal plane; the 

maxillary plate supporting them in front is large; behind, they curve up to 

the squamosals with moderate angularity. The arch is expanded in the 

middle, much as in the Lemmings and the stouter Arvicolas, chiefly by the 

laminar character of the jugal at this point; but the jugal is a mere splint, 

not forming by itself any part of the continuity of the arch, for the squamosal 

and maxillary spurs are absolutely in contact. This is a strong point of Fiber, 

for in other Arvicolines these spurs, however closely approximated, do not 

suturally unite. The parietals and interparietal are at a minimum size, coin- 

cident with the encroachment of the highly developed squamosals; behind, 

the squamosal vacuities are large; in front, this bone protrudes as an angular 

process into the orbital space, but this is merely an exaggeration of the 

smaller protuberance of other Arvicoline. The constriction of the frontal in 

the interorbital region is at a maximum, the skull being here obviously nar- 

rower than the rostrum. The nasals and intermaxillaries are of about equal 

lengths; neither extend beyond the anterior root of the zygoma. In the 

adult, the occipital bone shows no trace of its elements; the paroccipital 

processes are lengthened spurs; the upper border of the bone forms, with 

the continuous squamosal border, a strong sinuate crest, separating the 

parietal from the occipital plane. The foramen magnum is usually emarginate 

superiorly. The auditory bulle are not peculiar. The palate ends behind 

opposite the middle of the last molar as a doubly emarginate shelf, showing 

a median azygos protuberance with a fossa on either side; it shows likewise 

other lateral fossze or canals along its surface. ‘The incisive foramina are 

relatively short and constricted; they rarely, if ever, reach to opposite the 

molars behind, nor more than two-thirds the distance thence to the incisors 

in front. The rostrum is tamid and obtuse, the nasals falling far short of a 

perpendicular tangent to the incisors. In all this, it will be observed, Fiber 

shows slight specialization of ordinary arvicoline characters. 

Externally, however, the modifications are stronger, in face of special 

habitus. The under fur is even more woolly than in the Lemmings, and the 

pelage is further conspicuous for the many stiff and glistening hairs with 

which it is beset ; besides these, the antibrachium has a peculiar fringe of still 

stiffer bristles. The sides of the hands and feet are likewise fringed with 

hairs, but the soles and palms are perfectly naked ; above, these members are 

closely pilous with very short adpressed hairs. The palms have five tuber- 
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cles, as usual; the soles, on the contrary, only four—one long, lengthened, 

postero-internal, and three others at the bases of the 1st, 2d, and 4th—5th 

toes. The skin of the soles is not granular nor obviously reticulate, though 

it is crossed with lines in the dried state. The 1st toe is but little shorter 

than the 5th, the claw of which falls short of that of the 4th; this last is 

rather the longest, the 3d and 2d decreasing a little. The rudimentary thumb 

bears a claw; the other fore digits are subequal in length, and all long. As 

in many other aquatic mammals, the whole foot is set obliquely on the leg, so 

that its edge and not its surface may be opposed to the water in the forward 

movement of the member, and vice versd. The modification of the tail into 

the semblance and for the purpose of a rudder is the most remarkable fea- 

ture of the animal. This member is strongly flattened sideways in nearly all 

its extent, permitting readiest lateral flexion and but little up-and-down move- 

ment. The vertical width of the tail is increased by a fringe of stiffish hairs 

above and below; on the sides, the skin is almost naked, and cut into number- 

less scales, showing a disposition to form the rings so conspicuous in Mus ; 

but their annular allignment is not perfect, the general arrangement being 

nearer a quincunx. The ear does not show such development of the anti- 

tragus, or other mechanism for excluding water, as might have been antici- 

pated; but it is so small, so furry, and so deeply buried in the general pelage, 

that no additional contrivance is required. ‘The eye is very small; the muffle, 

completely furry except on the small nasal pads, is very obtuse, with thick 

fleshy lips, not cleft at the median septum; there are fleshy enlargements and 

hairy patches within, serving to diminish the oral aperture. ‘The whiskers 

are short, sparse, and stiff; there are other bristles over the eyes and under 

the chin. 
FIBER ZIBETHICUS, (L.) Cuv. 

Muskrat. 

Castor zibethicus, LINN., Syst. Nat. i, 1766, 79, no. 3 (quotes Brisson, Kalm, and Sarrazin).—ERxt., Syst. 
Reg. Anim. i, 1777, 444, no. 2.—Bopp., Elench. Anim. i, 1784, 166. 

Mus zibethicus, ScuREB., Siing. iv, ‘'1792”, 638, pl. 176.—GM., Syst. Nat. i, 1788, 125, no. 2 (quotes Schre- 

ber).—SHaw, Gen. Zool. ii, 1801, 44, pl. 129 (lower figure). 

Myocastor zibethicus, “ KERR’s Linnzeus, 1792”. 

Lemmus zibethicus, ‘FR. Cuy., Dict. Se. Nat. vi, 310, fig. —”.—Fiscu., Synop. 1829, 289, no. 1. 

Fiber zibethicus, Cuv., R. A. i, 1817, 192.—DxEsM., Mamm. ii, 1822, 279; Encye. Méth. pl. 67, f.6; Nouv. 
Dict. xxiii, 506.—SazB., Frankl. Journ. 659.—Hartan, Fn. Amer. 1825, 132.—GrirrirH, Anim. 

Kingda. v, 1827, 208.—GopMan, Am. Nat. Hist. ii, 2d ed. 1831, 58.—Rrcu., F. B. A. i, 1829, 115 
(describes black, white, and pied varieties).—DrKay, N. Y. Zool. i, 1842, 75, pl. 20, f. 2, pl. 

32, f. 3 (skull).—Scuinz, Syn. ii, 1845, 257.—Aup. & Bacu., Q. N. A. i, 1849, 108, pl. 13.— 
Kennicort, Agric. Rep. U. 8. Patent Office for 1856, 1857, 105, pl. 14.—Barrp, M. N. A. 1857, 
561.—Buterr, P. Z. 8. 1865, 682 (habits).—Cours, Proc. Acad. Nat. Sci. Phila. 1874, 196.— 
Cours & Yarrow, Zool. Expl. W. 100th Merid. 1876, —; and of authors generally. 
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Ondatra zibethicus, Less., Man. 1827, 286, no. 793.—WatTERH., Charlesw. Mag. iii, 1839, 594. 

Ondatra americana, “TreDEM., Zool. i, 481”. 

? Fiber osoyoosensis, LORD, P. Z. S. 1863, 95. 

Massascus, “Smrru’s Virginia, 1626, 27”. 

Muskrat, Lawson, Car. 1713, 120.—Brick., N. Car. 1737, 129.—Bri.inGs, Canad. Nat. and Geol. ii, 1857, 

106 (habits).—Lorp, ibid. iii, 1868, 45 (habits).—F1su, Amer. Nat. v, 1871, 314 (partial albino). 

Rat musqué, Sarrazin, Mém. de VAcad. 1725, 323, pl. 11, f. 1, 2.—Cuartev., Nouv. Fr. iii, 1744, 107.— 

SaGarD-THEOD., Canad. 771. 

Rat musqué du Canada, Briss., Regne Anim. 1756, 136, no. 4. 

Ondatra, Burr., Hist. Nat. x, 1, pl. 1.—‘‘ALEss., Quad. iii, pl. 114, f. 1.”—DrsmMouLins, “Dict. Class. 

iii, 105”. 

Musk Beaver, Forst., Philos. Trans. ]xii, 1772, 375.—PENN., Syn. Quad. 1771, 259, no. 191; Hist. Quad. 

1781, no. 252; Arct. Zool. i, 1784, 106, no. 41. 

Zibethratze, ““MUvu., Naturs. i, 1773, 333”. 

Musquash, HEARNE, Journ. 379.—BuLGER, P. Z. 8. 1865, 652 (habits). 

Hasirat.—North America. 

Having already given, under head of the genus, a sufficient description 

of the only recognized species, we do not consider it necessary to enter into 

further detail respecting so well-known an animal, concerning which we have 

no new information to offer. 

BIBLIOGRAPHICAL APPENDIX. 
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1693.—Waller, R. Some observations on the dissection of a Rat. < Philos. Trans. 

xvii. 1793, no. 196, pp. 594-596. 

1699.—Weener, G. Tractatus de Rattis, damnoso truculentoque inter mures 

populo, quo Neostadium Ebersvaldense . .. liberatumest. Gedani. 1699. 4to. 

pp. 111, 

1699.—Rycaut, P. A relation of the small creatures called Sable-Mice [Myodes] 

which have lately come in Troops into Lapland, about Thorne, and other Places 

adjacent to the mountains, in Innumerable Multitudes. < Philos. Trans. xxi, 

1699, no. 251, pp. 110-112. 
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Figs. 1-4, Nevtoma floridana (2056). Figs. 5-8, N. erruginea (12114). 
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U. 8S. GEOLOGICAL SURVEY OF THE TERRITORIES. 

Figs. 9-12, Neotoma cinerea (4262). _ Fig. 13, N. ma 
Figs. 14-17, Sigmodon hispidus (4763). 

sister (12207). 
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WRAL 
38. 39, 40. 41. 

Pigs. 18-21, Mesperomys leucopus (1944), Pigs. 22-25, Hl. gossypinus (£765). 
Kige. 26-29, IN. michiganensis (1673). Figs. 20-23, H. michiganensis (1796). Figs. 84-37; H. anreolus (2023). : Figs, 38-21, Lvotomys gapperi (1957). 
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Figs. 42-45, Arvicola riparius (1949), Vigs. 46-49, A. ripariuas (4858). ? 
Figs. 50-53, A, townsendi (6892). Figs. 54-57, A. xanthognaihus (12178), 
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Figs. 58-61, Arvicola austerus (1862). Figs. 62-65, A. austerus (945). Figs. 66-69, A. curtatus (12196). Figs. 70-73, A. pinetorum (L930). Figs. 74-77, Synaptomys cooperi (6915). 
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LETTER OF TRANSMITTAL. 

CampripGe, Mass., April 3, 1876. 

Str: I transmit herewith for publication my report. on the North Amer- 

ican Leporide. As but two species of this family occur south of the United 

States that are not also found north of the United States and Mexican boundary, 

these have also been included, thereby rendering the present memoir a mono- 

graph of the Leporide of the New World. 

The material on which this report is based is primarily that of the 

National Museum, to which, through the kindness of the officers of the Smith- 

sonian Institution, I have had the fullest access. This has been supplemented — 

by that of the other principal collections of this country, by far the most 

important of which is that of the Museum of Comparative Zodlogy, Cam- 

bridge, Mass., of which also I have been permitted the freest use. 

It gives me pleasure to mention in this connection that a large part of 

the material from the Trans-Mississippian portions of the United States has 

been gathered either personally by yourself or under your immediate direction 

and auspices. 

Tam, sir, very respectfully, yours, 

J. A. ALLEN. 

Dr F. V. Haypen, 

United States G'cologist, etc., etc., Washington, D. C. 
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Famty LEPORIDAL. 

The present revision of the American Leporide is based upon the 

material contained in the National Museum at Washington, supplemented by 

that of the Museum of Comparative Zodlogy at Cambridge. The speci- 

mens in the Museum of the Academy of Natural Sciences of Philadelphia 

and in the Museum of the Boston Society of Natural History have also 

been examined. The author has thus had access not only to the types of 

the species described by Prof. S. F. Baird, in his great work on the Mam- 

mals of North America, published in 1857, but also to nearly all the material 

used by him in his excellent elaboration of this family in the above-named 

work, together with the vast amount of material that has since accumulated 

at the Smithsonian Institution. This includes not only the collections made 

by the different Government expeditions since 1857, but also the large col- 

lections made since that date, under the auspices of the Smithsonian Institu- 

tion, in Alaska, the British Possessions, Mexico, and Central America. By 

far the larger portion of the specimens examined from localities within the 

United States received from any one source have been the collections made 

either by Dr. FE. V. Hayden personally or under his immediate direction, and 

especially during the prosecution of the geographical and geological survey 

of the Territories, now in progress, under the auspices of the Department of 

the Interior. Large collections have also been received from the other 

Government surveys of the Territories made under the direction of the 

Topographical Bureau. The most important collections from the region north 

of the United States were made by the late Mr. Robert Kennicott and by 
¢ . . yf . * 

Mr. William H. Dall, though very large additions have been received from 
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Mr. B. R. Ross, Mr. R. McFarlane, and other officers of the Hudson’s Bay 

Company. The most important collections from localities south of the United 

States are those made by Prof. F. Sumichrast in Southeastern Mexico, by 

Mr. C. A. Schott in Yucatan, and by Prof. W. M. Gabb in Costa Rica. 

As an indication of the amount of material that has been used in the 

preparation of the present memoir, it may be stated that of Lepus americanus 

(including its several varieties), the series of skulls alone numbers about one 

hundred and fifteen, which is supplemented by about the same number of 

skins; of Lepus sylvaticus and its varieties, the skulls number seventy, and 

the skins about one hundred and fifty, representing in each case, of course, 

a wide range of localities. 

Among the results reached by the elaboration of this large amount of 

material is a better understanding of the character and amount of the varia- 

tion dependent upon locality. These results, together with the data on 

which they are based, are presented with considerable detail in the following 

pages. 
I.— GEOGRAPHICAL VARIATION. 

Since most of the American Leporide are not only mainly nocturnal in 

their habits—living concealed in shaded places, as under fallen trees, thick 

bushes, or even in burrows during the day—but also live mostly in swamps, 

thickets, or forests, they are in a measure shielded, it would seem, from the 

climatic influences that produce so marked an effect upon animals having 

different habits and affecting more exposed situations. Whether or not these 

conditions have a tendency to reduce the variation with locality due to climatic 

conditions to a minimum, or whether the species of this group are constitu- 

tionally less susceptible to climatic influences, we certainly find a less degree 

of geographical variation among the species of the Leporide than among 

many other families of mammals. A considerable amount of variation, 

resulting from conditions of environment, however, exists among them, and 

conforms to the general laws of geographical variation previously announced 

as obtaining among both the mammals and birds of this continent. 

Among the Leporida, cases of melanism are of rare occurrence, less than 

half a dozen instances being as yet known to me. among our native species. 

Albinism, in its true sense, seems almost equally rare, since the regular assump- 

tion of a white winter pelage by the northern species can hardly be regarded 

as true albinism. Generally speaking, too, the variation in intensity of color 
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with locality is often less strongly marked than in many other groups, even 

among the Rodents. Taking as an illustration of this point one of our 

widest-ranging species, the little Wood-Hare (Lepus sy/vaticus and its several 

varieties), we find that specimens from the Carolinas, Georgia, and Florida 

are, in the average, not much darker than those from Southern New England, 

the difference being generally too small to give in itself a positive clue to 

the locality, as is so generally the case in birds, and often in other groups of 

mammals. Indeed, specimens from the Mexican provinces of Vera Cruz and 

Yucatan are in no way positively distinguishable from those obtained about 

Washington or in Massachusetts. 

On comparing, however, specimens from the Atlantic coast with others 

from the arid interior of the continent, we find the differences in color 

resulting from the different climatic conditions of the two regions are strongly 

marked, through the greater pallor of those inhabiting the dry plains and 

semi-desert portions of the Great Central Plateau. The bleaching effect of 

an arid climate is quite marked in specimens living as far east as Eastern 

Nebraska, while the greatest degree of pallor is seen in those inbabiting the 

Great Colorado Desert. Again, specimens from that portion of the Pacific 

slope north of California a region of heavy rain-fall and dense forests— 

present as dark or even a darker phase of coloration than those from the 

Atlantie States, just as proves to be the case in the wide-ranging species of 

the Sciuride and Muride. 

The same regional phases of color-variation are also illustrated by the 

Northern Hare (Lepus americanus and its varieties), which ranges ina similar 

way across the whole breadth of the continent. The increase in intensity 

of color from the north southward is rather more decidedly marked than in 

L. sylvaticus, in both its summer and winter conditions of pelage. Summer 

specimens from New England and the Middle States are of a much stronger 

ferruginous tint than those obtained during the same season from the arctic 

regions. Winter specimens differ in the more northern having the white 

color of the surface so deeply invading the pelage as to wholly conceal the 

brown under-fur, while in those from the extreme southern limit of its range 

the white is a mere slight superficial wash, by which the brown under-fur— 

of a stronger tint also than in the northern specimens—is only partly con- 

cealed, the white winter livery being often but imperfectly acquired at 

southern localities where it is always assumed for a much shorter period. 
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The same thing is also well seen in the Arctic Hare (Lepus iimidus), in com- 

paring Newfoundland specimens with those from the arctic coast, or those 

of Ireland and the mountains of Central Europe with those of Scandinavia. 

The Northern Hare also presents a somewhat parallel variation to that seen 

in L. sylvaticus in passing from the Atlantic coast to the Rocky Mountain 

region. In even arctic specimens, there is always, in the winter pelage, a 

pale rufous zone underlying the white color of the surface, which in turn 

has still a plumbeous zone beneath it. In winter specimens from the Rocky 

Mountains, the white of the surface often extends to the very base of the 

fur, the rufous and plumbeous zones being both undeveloped. Passing still 

farther westward, we meet, in the Columbia River region, a phase in which 

the summer pelage is even more rufous than in specimens from the Atlantic 

coast under the same parallels. ‘The difference between northern and southern 

specimens in summer livery consists not so much in the absolutely darker 

color of the southern examples as in the greater intensity of the rufous, 

while the form living in the middle elevated region of the continent differs 

from those of both the Atlantic and Pacific coasts in the almost entire sup- 

pression of the rufous tint that forms the prevailing hue in the others. 

The only other species of this family having a very extended habitat 

are the Lepus aquaticus, which ranges from the Gulf States to Yucatan and 

Central America, and the Lepus callotis, found throughout the dry interior 

from Southern Wyoming and Nevada far down upon the Mexican plateau. 

In the former, the variations in color between specimens from the most 

extreme points of its range are almost inappreciable; while, in the latter, 

there is a considerable increase ef rufous to the southward. 

In respect to general size, the variation with locality is not more marked 

than is that of color; specimens from northern localities being generally not 

much larger than those from southern localities. I know, in fact, of no 

species of American mammals which so nearly form an exception to the 

almost universal law of a decrease in size with the decrease of the latitude 

under which they live as do some of the species of the Leporide. Yet, in 

the majority of instances, the law is here also borne out. Taking the skull 

as the most convenient element on which to base-a comparison, it is found 

(see Table I) that a series of specimens of Lepus americanus from New 

York, Pennsylvania, and Massachusetts averages /arger even than another 

series from Norway, Me.; while the latter averages larger than another series 
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from Alaska and the northwestern portions of British America. This 

instance, however, forms the only actual exception to the general law of 

decrease in size southward. In all the other species, those from the more 

southern localities are the smaller. Thus, Georgia specimens of Lepus 

sylvaticus are appreciably smaller than those from about Washington; speci- 

mens of variety Nu¢talli from Western Texas are smaller than those of the 

same variety from Deer Creek, Nebraska; specimens of L. californicus from 

Cape Saint Lucas are also considerably smaller than those from about San 

Francisco; and the same is true of specimens of L. Trowbridges from these 

two localities. 

TaBLe I.— Measurements of skulls of American specics and varietics of LEPUS, showing variation in size, with 

locality. 
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Average size of 5 specimens |3. 79) 1. 72/0. 82|1. 56,0. 830. 7€| 1.20 | 1.55 |0. 34) 0.33 | 0.62 | 0.51 2.591 41} Vicinity of San Fran 

of Lepus californicus. cisco, Cal. 

Average size of 10 specimens |, 52 1. 58\0. 72/1. 42/0. 70/0. 68) 1.09 | 1.32 |0.40) 0.34 | 0.59 | 0.47 |2.29)1.45|;C ape Saint Lucas, 

of Lepus californicus. Lower California. 

Average size of 14specimens |3. 07/1. 55/0. 63/1, 26/0. 65/0. 54) 0.96 | 1.25 0.34 0.27 | 0.58 | 0.47 '2.14/1. 45) Oxford County, 

of Lepns americanus. Maine. 

Average size of 6 specimens |3, 23/1. 60/0. 69)1. 31/0. 62/0. 63) 0.99 | 1.30 (0.35) 0.30 | 0.63 | 0.49 |2. 22)1.53) New York and Penn- 

of Lepus americanus. sylvania. 

Average size of 26 specimens 3. 04/1. 52.0. 67/1, 21/0, 6210.54) 0.92 | 1.24 10.33) 0.26 | 0.58 | 0.45 2.1 |1.58) Alaska and British 

of Lepus americanus. Possessions. 

Lepus sylvaticus var. syl- |2. 83)/L. 43)0. 74/1. 21/0. 61)0. 50/ 0.90 | 1.23 0,3:| 0.25 | 0.54 | 0,44 |1. 97/131) Washington, D.C, 

vaticus. 

BO) eases accaccerecodas 2. 81/1. 37/0. 74/1. 190, 57/0. 49) 0.91 | 1.22 0.34) 0.26 | 0.52 | 0. 42 |1.9.|L. 32) Saint Simon’s Island, 

Georgia. 

Avornge size of 4 specimens |2. 75/1. 40|0. 69/1. 1¢/0. 52/0. 50) 0,90 | 1.16 0.34] 0.25 | 0.50 | 0.37 1.81 /1.35) Deer Creek, Nebr. 

of Lepus sylvaticus var. 

Nuttalli. 

Average s'zo of 7 specimens |2. 56/1. 2°|0. 65/1. 07/0. 52/0, 45 0.81 | 1.10 0.26) 0.22 | 0.45 | 0.36 1.7-|L. 24) Vicinity of Browne: 

of Lepus sylvaticus var. ville, Tex. 

Nuttalli. 

Average size of 4 specimens [2. 50/1. 2=|9, 57/1. 110. 47,0. 42) 0.79 | 1.04 0.2¢] 0.21 | 0.47 | 0,35 1.7!/1. 12 Vicinity of San Fran- 

of Lepus Trowbridgei. cisco, Cal. 

LD ERGE RS eeRCCOSeE Ome 2. 20) 1. 17/0. 59.0. 94.0 43.0. 32) 0.70 | 0.89 0.24) 0.18 | 0.42 | 0.36 1.4¢|1.04 Cape Saint Lucas, 

Lower Culifornia. 

While in the Lepus sylvaticus group, variety sylvaticus shades imper- 

ceptibly into variety Nuéta/li in passing from the wooded region westward 

to the treeless plains, and while Iowa specimens of sylvadicus are the largest ) A s 
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received from any locality, we find that variety Wuécadii finally not only differs 

markedly in its paler color from variety sy/vaticus, but also differs in being 

smaller; just as, in most cases among the mammals, the pallid forms of the 

arid plains and deserts prove to be also depauperate varieties of their 

brighter-colored and more favored or better-fed conspecific allies. 

Geographical variations in the relative size of the feet and ears as com- 

pared with the general size is not so easily determined from skins as is the 

difference in general size based on the size of the skull; and the only point 

in this connection that will be specially noticed is the lengthening of the 

ears to the southward, manifested by nearly all the species, the ears, in many 

cases, actually increasing in length while the general size diminishes. There 

is alsoa marked tendency to an enlargement of the ears in proportion to 

the aridity of the habitat. Thus, in the L. sylvaticus group, variety Nuttall 

has the ear generally quite appreciably larger than in variety sylvaticus, the 

maximum size of the ear being reached in the Great Colorado Desert in 

variety orizone, which is chiefly distinguishable from its nearest allies, varie- 

ties Nuttalli and Auduboni, by the enlargement of this member. L. cadlotis, 

LL. californicus, and L. Trowbridgei also show a very perceptible increase in 

the size and length of the ear to the southward. In this connection, also, 

attention may be called to the fact that all of the long-eared species of 

American Hares are found exclusively over the most arid portions of the 

continent; just as, in the Old World, all of the longest-eared species are 

fuund in the arid portions of Asia and Africa. 

The subject of geographical variation in size being quite fully discussed 

in connection with the detailed descriptions of the species and varieties given 

beyond, it is not necessary to devote further space to the subject here. 

II.— INDIVIDUAL VARIATION. 

The difference in size between specimens of the same age and sex from 

the same localities is often quite marked. The amount of this difference is 

sufficiently indicated by the subjoined measurements of skulls given in 

Table II. Care has been taken to select only fully adult specimens, and in 

the table only the maximum and minimum measurements are given. 
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274. MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

Under the head of each species will be found detailed measurements 

of many specimens collected at identical localities, which further show the 

extent and character of the purely individual variations presented by the 

different species. These tables show that the variation is not confined to 

size, but affects the relative size of the different parts of the body and skull. 

Individual variation in the relative size of the ear, the feet, etc., to the general 

size is also, in many cases, quite noteworthy, as will be fully noticed in con- 

nection with the description of the species and varieties. The variation, 

both in general size and the relative size of different parts, generally ranges 

from 20 to upward of 30 per cent. of the average size, the difference between 

the extremes being generally somewhat in proportion to the extent of the 

series of examples compared. 

III.—GEOGRAPHICAL DISTRIBUTION. 

The family Leporide has representatives throughout the two American 

continents, but is by far the most numerously represented in the temperate 

parts of North America. <A single species only (Lepus timidus) ranges to 

the arctic coast, and is also circumpolar in its distribution, being found also 

in the boreal parts of Asia and Europe. The American representatives of 

this species (forming variety arcticus) differ but slightly from their Old 

World conspecific allies. In America, this species ranges over Greenland, 

the Barren Grounds, Labrador, and portions of Newfoundland, to the south- 

ward its habitat meeting, or slightly overlapping, that of L. americanus. 

LL. americanus extends from the Barren Grounds southward to about the 

isotherm 52° Fahrenheit. Throughout most of this vast region, it forms 

the sole representative of the family. To the southward, its habitat overlaps 

the ranges of L. campestris and L. sylvaticus. Toward the southern border 

of its habitat, it runs into three recognizable varieties, differing, in their 

extreme phases of development, mainly in slight but pretty constant differ- 

ences of color, yet they pass into each other by almost imperceptible grada- 

tions. These varieties are virginianus, Bairdii, and Washingtoni. Variety 

virginianus ranges over Southern New England and the more elevated parts 

of the Middle States, southward to Virginia, and westward to Minnesota ; 

variety Bairdii occupies the dry interior region of the northern portion of 

the Rocky Mountain plateau ; while variety Washingtoni occurs throughout 

a 
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the damp, heavily-wooded region of British Columbia and Washington and 

Oregon Territories. 

In the interior, we meet next with Lepus campestris, which ranges over 

the treeless region from the Saskatchewan Plains southward to about the 

latitude of Middle Kansas, or mainly between the isotherms of 36° and 56°. 

Each of the three above-named species becomes more or less white in 

winter, and they are the only species which thus change. The whiteness of the 

winter pelage extends to the very base of the fur in the more northern spe- 

cies, but generally affects only the more superficial portions in the others, 

the whiteness decreasing to the southward in the representatives of the 

LL. americanus group (excepting var. Bairdiz), till in the extreme southern 

portions of the habitat of this species the change occurs merely at the surface. 

In L. campestris, the change is still less complete, decreasing similarly in 

extent southward, till in the extreme southern portion of its range the change 

fails to be universal, and rarely extends throughout the pelage, being confined 

mainly to a limited portion of the dorsal aspect. 

The habitat of Lepus sylvaticus (including its several varieties) extends 

from Southern New England on the Atlantic coast southward to Yucatan, 

its representatives nowhere presenting marked seasonal changes of color. 

Throughout this vast extent of latitude, it also preserves a remarkable con- 

stancy of characters. From the Atlantic coast westward (south of the 

isotherm of 45°) to the eastern edge of the Great Plains, it is represented 

solely by variety sylvaticus. Here it passes by imperceptible stages into 

variety Muttalli (= artemisia auct.), which ranges thence westward nearly 

or quite to the Pacific coast north of the State of California. To the south- 

ward of this boundary, it is replaced, on the Pacific slope, by its nearly 

related variety Auduboni, and over the Great Colorado Desert becomes 

modified into another closely-allied form, to which we have given the name 

var. arizone. Variety Nuttalli ranges southward from the isotherm of 45° 

to the plains of Western Texas and New Mexico, and even as far south as 

the arid Mexican plateau. Variety arizone seems confined to the limited 

region of the almost rainless deserts of Arizona and Southern California, or 

the so-called Sonoran district. Variety Auduboni occupies the Pacific slope 

from the northern boundary of California southward to Cape Saint Lucas, 

and in the interior seems to gradually pass into var. avizone. 

The Sierra Nevada Mountains seem also to form a barrier to the east- 
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ward extension of two other well-marked species, namely, L. californicus 

and L. Trowbridgei, whose ranges are almost identical with that of L. 

sylvaticus var. Audubont. 

In the interior we meet with still another species (L. callotis), whose 

range extends from about the latitude of Southern Wyoming southward 

over the arid interior far into the Republic of Mexico. In the United 

States, this species also finds the Sierra Nevada Mountains a barrier to its 

westward extension, they bounding its habitat in that direction. The south- 

ern representatives of this species also constitute a seemingly well-marked 

variety (fexianus), differing mainly in possessing a stronger suffusion of 

rufous. 

In the southeastern portions of the United States, we meet with two 

species, which are confined almost exclusively to the swampy lowlands. These 

are the L. palustris, which ranges throughout the swampy districts of the 

South Atlantic and Gulf coast to Yucatan, and the Z. aquaticus, which has 

not as yet been reported as occurring to the eastward of Alabama, but which 

extends westward and southward throughout the wet lowlands of the Gulf 

coast to Yucatan and other parts of Southern Mexico. ‘These species also 

extend northward over the lowlands of the Lower Mississippi, having been 

found as far north as Southern Ohio. 

The Tres Marias Islands afford still another species (L. Graysoni sp. 

nov.)—possibly an insular form—whose nearest affines are the members of 

the L. sylvaticus section of the genus, though in some respects it is allied 

also to the Swamp-hares. 

Lepus brasiliensis is the sole representative of the Leporide thus far 

recognized as occurring in any part of South America, its range extending 

from Patagonia northward to the Central American States. It seems, how- - 

ever, to be nowhere abundant. 

The temperate portions of the North American continent, or the United 

States, thus form the region where the family reaches its maximum develop- 

ment. All the species but three (one of which, Lepus Graysoni, is prob- 

ably an insular form) are found within the territory of the United States, as are 

also, with a single exception, all of their varieties. The other two species are 

Lepus arcticus and Lepus brasiliensis—the one an arctic form, the other trop- 

ical, while the variety is the subarctic race of L. americanus. One species 

only (L. sylvaticus) is found over a large portion of the area east of the Mis- 
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sissippl. Two (L. sylvaticus and L. americanus) occur in Southern New 

England, over large portions of the Middle States, and over the northern por- 

tion of the tier of States adjoining the Great Lakes and the contiguous por- 

tions of Canada. Two (LZ. sylvaticus and L. palustris) are found in the lower 

portions of the South Atlantic States, and three (L. sylvaticus, L. palustris, 

and L. aqguaticus) over most of the lowlands of the Gulf States. 

The great interior arid plateau is the most prolific in species, four being 

here found. Three of these (L. sylvaticus var. Nuttall, L.campestris,and L.cal- 

lotis) range over most of the region between the eastern edge of the Great Plains 

and the Pacific slope, and the fourth (Z. americanus var. Bairdit) is met with 

throughout the wooded portions of the Rocky Mountains, southward, at least, 

to New Mexico. Three species (L. sylvaticus var. Auduboni, L. californicus, 

and L. Trowbridgei) are also found on the Pacific slope from Southern Ore- 

gon to the southern point of Lower California. Two species (L. callotis var. 

texianus and LL. sylvaticus var. Nuttalli) range over the dry interior of Mexico, 

and three species (L. sylvaticus var. sylvaticus, L. palustris, and L. aquaticus) 

are found in Eastern and Southeastern Mexico. These species also probably 

extend to the northern portions of the Central American States, where they 

reach the habitat of L. brasiliensis, which becomes the sole representative 

of the family thence southward. 

IV.—BIBLIOGRAPHICAL RESUME. 

The more important notices of the American Leporide are those enu- 

merated below. The synonymy of the species and varieties will be found 

more fully discussed later. 

1766.—Linnzus, Syst. Nat., 12th ed.,i, pp. 77,78. Two species are given, Lepus timidus and L. brasili- 

ensis, the latter only as American. 

4772.—Barrington, Phil. Trans., ]xii, 11. “ Hudson’s Bay Quadruped”, = L. americanus var. americanus. 

1772.—Forster, Phil. Trans., ]xii, 376. American Hare, = L. americanus var. americanus, with vague 

allusions to ZL, sylvaticus. 

1777.—Erxleben, Syst. Reg. Anim., 325, 330. ZL. timidus and L. americanus. The latter is based on 
Kalm’s Haase (Reise Nord. Am., iii, 349), Barrington’s “ Hudson’ Bay Quadruped” (Phil. 

Trans., Ixii, 11), and Forster’s “American Hare” (Phil. Trans., Ixii, 376), and hence entirely on 

unquestionable references to the ZL. americanus of recent authors, or the Northern Varying 

Hare. 

1778.— Pallas, Nov. sp. Glires, 30. Two strictly American species,—Lepus hudsonius (= L. americanus) 

and ZL. tapeti (= brasiliensis); also L. variabilis, = L. timidus. 

41780.—Fabricius, Faun. Greenl., p. 25. Lepus timidus, = L. timidus var. areticus. 
B7SH and 1784.—Pennant, Hist. Quad., no. 243, and Arct. Zool.,i,95. American Hare = LZ. americanus, 

with vague allusions to L. sylvaticus. (These editions I have not seen.) 

1784.—Schépf, Der Naturforscher, 20. Stiick, Halle, 1784. Dernord-amerikanische Haase. An ex- 

collent description of L. sylvaticus. (See Baird, Mam. N. Amer., pp. 599, 600.) 
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1788.—Gmelin, Syst. Nat., 160-164. LZ. variabilis, = L. timidus ; L. americanus, = L. americanus, referring 

partly also to L. sylvaticus; L. brasiliensis, 

1792.—Schreber, Siiuget., ii, 881-902. Lepus nanus, = L. sylvaticus plus L. americanus; L. variabilis, = 

L. timidus ; L. variabilis, = L. timidus ; L. tapeti, = L. brasiliensis. 

1792.—Pennant, Arct. Zool., 2d ed., 108-111. ‘‘ Varying Hare”, — L. timidus; ‘‘American Hare 2s 

americanus plus L. sylvaticus. (The earlier editions I have not seen.) 

1801.—Shaw, Gen. Zodl., ii, 202. L. americanus, = L. americanus, primarily, but vaguely includes L. 
sylvaticus and other species; L. brasiliensis. 

1806.—Lewis, Barton’s Med. and Phys. Journ., ii, 159. ZL. variabilis, = L. campestris. 

2819.—Leach, Ross’s 1st Voyage, 8vo ed., ii, app., 151, 170. ZL. arcticus and L. glacialis, = L. timidus 

var. arcticus. (This edition I have been unable to consult.) 

1819.—Sabine (E.), Ross’s 1st Voyage, app., xliv. Lepus ?,=L. timidus var. arcticus. 

—$822.—Desmarest, Mam., ii, 354. L. americanus, = L. sylvaticus. 

12823.—Sabine (J.), Franklin’s Journ. to Polar Sea, 664. ZL. glacialis,—L. timidus var. arcticus; L. 
americanus, = L. americanus var. americanus. 

1824.—Sabine (E.), Parry’s Ist Voy., app., clxxxyii. L. glacialis, = L. timidus var. arcticus. 

318 25.—Richardson, Parry’s 2d Voy., 321. L. glacialis,= L. timidus var. arcticus. 

1825.—Harlan, Faun. Amer., 193-198. L. americanus,= TL. sylvaticus; L. glacialis, =L. timidus var. 

arcticus ; L. virginianus, = L. americanus var. virginianus. 

1826.—Godman, Am. Nat. Hist., ii, 157-165. ZL. americanus, = L. sylvaticus ; L. glacialis, = L. timidus var. 

arcticus ; Varying Hare ? composed apparently of L. americanus and L. campestris. 

1829.—Fischer, Syn. Mam., 373. L. glacialis, = L. timidus var. arcticus ; L. americanus, = L. sylvaticus ; 
L. virginianus, = L. americanus var. virginianus. 

£829.—Richardson, Faun. Bor.-Am., 217-226. JL. americanus; L. glacialis,—=L. timidus var. arcticus ; 

L. virginianus, = L. campestris. 

1830.—Doughty, Cab. Nat. Hist., i, 217, pl. xix, Z. americanus. _ ’ 

1830.—Wazgler, Nat. Syst. Amphib., 25. ZL. callotis is here first described. Jbid., Isis, 1831, 511. 

1831.—Wagler, Isis, 1831, 511. L. callotis. 

1833.—Bennett, Proc. Zo6l. Soc. Lond., 1833, 41. L. nigricaudatus, = L. callotis. 

1835.—Ross (J. C.), Ross’s 2d Voy., app., xv. L. glacialis, = L. timidus var. arcticus. 

1836.—Richardson, Back’s Arctic Land Exped., 496-497. ZL. americanus and L. glacialis, the latter = 

L. timidus var. arcticus. 

£836.—Richardson, Sixth Rep. British Assoc., 150. “JZ. mexicanus, Licht.” (a MS. name) adopted for 

L. callotis. 

2836.—Gray, Loudon’s Mag. Nat. Hist., 1836, 586. A Lepus longicaudatus is based on a specimen supposed 

to have come from the Straits of Magellan, but which proved to be referable to L, saxatilis, 

an African species, the locality being erroneous. 

1837.—Gray, Charlesworth’s Mag. Nat. Hist., i, 586. Z. Douglassi var. 1,—=L. aquaticus ; L. Douglassi 
var. 2,—=L. palustris ; L. californica, = L. californicus, which is here first described. 

1837.—Bachman, Journ. Acad. Nat. Sci. Phila., vii, 194, pls. xv, xvi. Lepus palustris, desciibed here 

for the first time. 

1837.—Bachman, Ibid., pp. 282-361, and pls. xxi-xxii. L. glacialis, = L. timidus var. arcticus ; L. vir- 
ginianus, = L. americanus, primarily, but the synonymy includes references to L. campestris ; 

L. aquaticus, here first described ; L. americanus, = L. sylvaticus ; L. palustris ; L. Nuttalli, = 

L. sylvaticus var. Nuttalli,—based on an immature specimen of what has been currently known 

as L. artemisia ; L. campestris, here first distinctively named, and recognized as the L. vir- 

ginianus of Richardson. 

1837.—Bachman, JDid., p. 403. His L. virginianus changed to L. americanus, and the name L. sylvaticus 
bestowed upon the L. americanus of his former paper. Here the L. sylvaticus receives its 

first distinctive name, it having previously borne the name L. americanus (the name given it 
by Desmarest), whenever distinguished from the true L. americanus, with which it was for 

a long time confounded. 

1838.—Waterhouse, Proc. Zo]. Soc. Lond., vi, 103. L. Bachmani, = L. sylvaticus var. Nuttalli. 
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1839.—Bachman, Journ. Acad. Nat. Sci. Phila., viii, 75-101. ZL. glacialis, = L. timidus var. areticus ; L. 

americanus ; L. sylvaticus ; L. aquaticus ; L. palustris; L,. Nuttalli, = L. sylvaticus var. Nuttalli ; 

L. nigricaudatus, = L. callotis; L. californicus ; L. Richardsoni, = L. californicus, and afterward 

so recognized by Bachman; L. Townsendi, = L. campestris, and later so recognized by Bachman ; 

L. artemisia, = L. sylvaticus var, Nuttalli ;—thirteen nominal species, three of which (L. Rich- 

ardsoni, L. Townsendi, and L. artemisia) are here first described. 

Bachman’s above-noticed papers are classic, and mark an important era of progress in 

the history of the American Leporida. In these papers, L. palustris, L. aquaticus, L. “ Nuttalli”, 

and L. “artemisia” are for the first time described ; L. campestris and L. sylvaticus receive their 

first distinctive names; and the confusion previously existing between these species and 

L. americanus is first cleared up. Two nominal species (L. Townsendi and L. Richardsoni) are 

added, but are afterward rescinded. 

1840.—Emmons, Rep. Quad. Mass., 56-59. L. americanus,= L. sylvaticus ; L. virginianus, = L. ameri- 

canus. 

1842.—DeKay, N. York Fauna, Mam., 93-97. L. nanus,— TL. sylvaticus ; L.americanus. Also, as extra- 

limital species, L. glacialis,—=L. timidus var. arcticus; L. aquaticus; L. palustris; L. cam- 

pestris ; L. longicaudatus, = L. saxatilis, not American ; L. nigricaudatus, = L. callotis; L. cali- 

JSornicus; L. Richardsoni, = L. californicus ; L. Townsendi,— L. campestris ; L. artemisia and 

L. Pachmani, = L, sylvaticus var. Nuttalli. Fourteen nominal species, which include seven 

valid species and one or two valid varieties. 

21842.—Thompson, Hist. of Vermont, 42-48. L. virginianus, = L. americanus ; L. americanus, = LC. syl- 

vaticus. 

1844,.—Gray, Zoél. Voy. Sulphur, 35, pl. xiv. ZL. Bennetti, = L. californicus. 

1844.—Wagner, Schreber’s Siinget., suppl., iv, 101-117. L. glacialis, = L. timidus var. arcticus ; L. cam- 

pestris ; L. americanus ; L. callotis, with vars. nigricaudatus and flavigularis, the latter here first 

described ; L. longicaudatus, = L. saxatilis (not American, though at this time so supposed) ; L. 

californicus ; L. Richardsoni, = L. californicus ; L. Townsendi, = L. campestris ; L. palustris ; L. 

aquaticus; L. Nuttalli, = L. sylvaticus var. Nuttalli; L. brasiliensis ; L. nanus, = L. sylvaticus ; 

L. artemisiacus, = L. sylvaticus var. Nuttalli. Fourteen nominal species and two varieties. 

1845.—Schintz, Syn. Mam., ii, 285-294, JL. glacialis, = L. timidus var. arcticus; L. Bachmani,= L. 

sylvaticus var. Nuttalli; L. borealis,—= L. americanus var. virginianus ; L. aquaticus; L. syl- 

vaticus ; L. palustris; L. nigricaudatus, = L. callotis; L. Nuttalli, = L. sylvaticus var. Nuttalli; 

Es campestris ; L. longicaudatus, hab. “Texas”, =. sazatilis, and not American; L. cali- 

fornianus, = L. californicus ; L. Bennetti, = L. californicus ; L. Richardsoni, = L. californicus ; 

L. Townsendi, = L. campestris; L. artemisie, = L. sylvaticus var. Nuttalli; L. magellanicus 

(Isl. Malouin) = LZ. cuniculus, feral; L. brasiliensis. An indiscriminate compilation of seven- 

teen nominal species. 

1846-1854.—Audubon and Bachman, Quad. North Amer., i, 25, 93, 173, 242, 287; ii, 95, 272, 300; 

iii, 35, 53, 156, with figures. L. Townsendi, = L. campestris ; L. americanus; L. sylvaticus ; L. 

glacialis = L. timidus var. arcticus; L. aquaticus ; L. artemisia, = L. sylvaticus var. Nuttalli ; 

L. callotis; L, Nuttalli and L. Bachmani, = L. sylvaticus var. Nuttalli; L. californicus ; L. 

texianus = L, callotis var. texianus. ‘Twelve nominal species, representing eight valid species 

and two varieties. 

1848.—Waterhouse, Nat. Hist. Mam., ii, 101-145. JL. glacialis = L. timidus var. arcticus; L. ameri- 

canus ; L. aquaticus ; L, sylvaticus ; L. palustris ; L. Nuttalli, L. Bachmani, and L. artemisie, = 

LI. sylvaticus var, Nuttalli; L. campestris (to which L. Townsendi is properly referred); L. 
californicus (to which L. Richardsoni and L. Bennetti are properly referred) ; “ L. eunicularius 

Licht.”, = L. aquaticus; L. texianus, = L. callotis var. texianus; L. callotis (to which L. nigri- 

caudatus, L. flavigularis, and L. mexicanus are properly referred); L. brasiliensis. L. longi- 

caudatus is for the first time formally eliminated as an American species. Total, thirteen 

nominal species, based on nine valid ones and two or three valid varieties. 

1853.—Woodhouse, Sitgreaves’s Expedition down the Zuni and Colorado Rivers, 54, 55. Notes on 

L. sylvaticus, L. ** artemisia”, and L. callotis. 

1855.—Giebel, Siiuget., 449 and 450. JZ. americanus, L. campestris, L. callotis, and L. brasiliensis 

described. 

1855.—Baird, Proc. Acad. Nat. Sci. Phila., 1855, 333. ZL. Washingtoni (= L. americanus var. Washing- 

toni) and L. Trowbridgei, both here described for the first time. 
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41857.—Baird, Mam. N. Amer., 572-617. JL. glacialis, = L. timidus var. arcticus ; L. americanus ; L. 

Washingtoni, = L. americanus var. Washingtoni; L. campestris; L. callotis ; L. californicus ; 

L. sylvaticus, = L. sylvaticus var. sylvaticus ; L.artemisia and L. Bachmani, = L. sylvaticus var. 

Nuttalli; L. Auduboni (here first described), = L. sylvaticus var. Auduboni; L. Trowbridgei ; 

L. aquaticus ; L. palustris. Thirteen species are here recognized, which in this monograph 

are regarded as representing eight valid species and four valid varieties, one name only 

(L. Bachmani) being here reduced to a synonym. JL. flavigularis Wagner and L. texianus 

Waterhouse are doubtfully referred to ZL. callotis ; L. terianus Audubon and Bachman is 

regarded as a species probably distinct from the L. texianus Waterhouse, but is mentioned 

as a species which his materials did not allow him “ to discuss or describe”. L. Nuttalli is 

doubtfully referred to L. artemisia. He states that he strongly suspects the specimen on 

which ZL. Nuttalli was based to be an immature example of L. artemisia, and points out the 

fact that, in case it proves to be so, the name Nuttalli must take precedence over artemisia. 

The L. cunicularius of Lichtenstein (Waterhouse), based on Mexican specimens, he properly 

suggests ay prove to be L. aquaticus, as is undoubtedly the case. No mention is made of 

the L. longicaudatus of former authors, which Waterhouse had previously shown was African, 

and not referable to any American species. The synonymy of the subject is judiciously and 

exhaustively treated, and in no case do any of the collocations seem to require changing. 

Furthermore, in this monographic essay, the species are for the first time subgenerically 

divided ; no names are, however, affixed to his very natural subdivisions, which are very prop- 

erly treated as merely sections rather than as groups of a technically subgeneric value. Baird’s 

treatment of the subject forms as great an advance over our previous knowledge of the 

group as did Bachman’s articles twenty years before, and warks a second grand epoch in the 

literature of the North American Leporidew. Finally, Baird’s work thus far greatly surpasses 
in accuracy and thoroughness any treatment of the Leporide of any part of the world. 

41857.—Newberry and Baird, Zo6]. of Lieut. Williamson’s Rep. upon Expl. for a R. R. Route from the 
Sacramento Valley to the Columbia River (Pacific R. R. Expl. and Surveys, ete., vi, pt. iv, 

no. 2, pp. 62-65). Field-notes by Dr. Newberry; identifications by Professor Baird ; 

synonymy and diagnoses from Baird’s Gen. Rep. Mam. N. Amer. The species mentioned are 

x L. campestris, L. californicus, L. “ artemisia”, L. “ Auduboni”, and L. Trowbridgei. 

1859.—Baird, Zoél. U. S. and Mex. Bound. Survey, 45-48. ZL. callotis (described in detail), and L. 
californicus, L. sylvaticus, L. artemisia, and L. Bachmani (the two latter = L. sylvaticus var. 

Nuittalli) mentioned by name merely, with field-notes by the collectors. 

§859.—Kennerly, Zodl. of Lieut. Whipple’s Route, near the 35th Parallel (Pacific R. R. Expl. and 
Surveys, ete., x, pt. vi, no. 2, 16,17). Field-notes by Dr. Kennerly, with diagnoses extracted 

from Professor Baird’s Gen. Rep. Mam. N. Amer. The following species are mentioned :— 
L. callotis, L. “ artemisia”, L. “ Auduboni”, and L. Trowbridgei. 

2860.—Cooper, Zoél. of Gov. Stevens’s Route near the 47th and 49th Parallels (Pacific R. R. Reps. 

xii, pt. ili, no. 2,87). Field-notes and measurements by Dr. Cooper, with diagnoses of the 

species from Baird’s Gen. Rep.Mam.N. Amer. The species mentioned are L. “ Washingtoni”, 

and L. Trowbridgei. 

1860.—Suckley, Ibid., pp. 103-105. Field-notes by Dr. Suckley and diagnoses from Baird’s Gen. Rep. 
Mam. N. Amer. The species enumerated are L. “ Washingtoni”, L.campestris, L. californicus, 

“?L. callotis” (= L. callotis), and L. “ artemisia”. 

1860.—Suckley and Gibbs, Ibid., pp. 130-133. Chiefly field-notes on ZL. “ Washingtoni”, L. campestris, 
“? TL. callotis” (= L. callotis), L. californicus, and L. artemisia. 

E861.—Maximilian, Wiegm. Arch., 1861, i, 142-145. Habits and distribution of ZL. americanus, L. syl- 

vaticus, and L. campestris. 

1861.—Ross, Canad. Nat. and Geol., vi, 436. Notice of L. americanus. 

1862.—Hayden, Trans. Amer. Philos. Soc. Phila., xii, 148. Notes on ZL. campestris, L. sylvaticus, and 
L. “ artemisia”. 

1867.—Coues, Amer. Nat., i, 531-535; Proce. Acad. Nat. Sci. Phila., 36. Habits and distribution of Z. 
callotis and L. “artemisia” in Arizona. 

1867.—Gray, Ann. and Mag. Nat. Hist., 3d ser., xx, 221-225. Divides the genus Lepus into seven so- 

called genera, raising several of Baird’s seetions (see Mam. N. Amer., 574, 575) to generic 

rank, His seven genera are (1) Hydrolagus (—Baird’s section F), (2) Sylvilagus (= Baird’s 

section D), (3) Hulagos, (4) Lepus (= Baird’s sections A and E), (5) Tapeti, (6) Cuniculus 

(= Baird’s section C), and (7) Caprolagus. The American species recognized are as follows :— 

(1) Hydrolagus aquaticus (= L. aquaticus), to which he properly refers his L. Douglassi var. 1; 
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(2) Hydrolagus palustris (= LZ. palustris), to which he properly refers his Z. Douglassi var. 2; 
(3) Sylvilagus nanus (= L. sylvaticus) ; (4) Sylvilagus Artemisia and (5) Sylvilagus Bachmanni 
[sic] (4 and 5= ZL. sylvaticus var. Nuttalli); (6) Lepus areticus (= L. timidus var. arcticus) ; (7) 
Lepus americanus ; (8) Lepus Washingtoni (=L. americanus var. Washingtoni) ; (9) Lepus cam- 
pestris ; (10) Lepus caltotis [sic], including the synonyms usually referred to L. callotis ; (11) 
Lepus californicus (properly including his own L. Bennetti with its other synonyms) ; (12) ?L. 
longicaudatus, “ Magellan’s Straits”, although he previously refers “ L. longicaudatus Gray” to 
L. saxatilis(!); (13) Tapeti brasiliensis, Under Cuniculus fodiens (= Lepus cuniculus Linn.), 
he properly places the “ L. magellanicus Less.”, based on feral specimens of this species from 
the Falkland Islands. 

31868.—Abbott, Cook’s Geol. of New Jersey, 759. L. sylvaticus in New Jersey. 
1868.—Cooper, Amer. Nat., ii, 536. Notes on the habits and distribution of Z. Townsendi (= L. cam- 

pestris) and L. “ artemisia”. 
1868.—Brown, Proc. Zodl. Soc. Lond., 1868, 351. Notes on L. americanus. 
1869.—Allen, Proc. Bost. Soc. Nat. Hist., xiii, 194. L. sylvaticus in Iowa. 
1869.—Allen, Bull. Mus. Comp. Zodl., i, 239. Sylvilagus nanus (=L. sylvaticus) in Massachusetts. 
1869.—Cooper, Amer. Nat., iii, 470. Distribution of Z. callotis and L. californicus in the Colorado 

Valley. 

1869.—Coues, Proce. Bost. Soc. Nat. Hist., xiii, 86. Biographical account of L. palustris. 
1869.—Frantzius, Wiegm. Arch., 1869, i, 226. JL. brasiliensis in Costa Rica. 
1869.—Hayden, Amer. Nat., iii, 115. Lepus Bairdii (= L. americanus var. Bairdii) described. 

1869.—Welch, Proe. Zodl. Soc. Lond., 1869, 228. Seasonal changes of color in L. americanus. 
ES7.—Allen, Bull. Mus. Comp. Zoél., ii, 184. ZL. sylvaticus and L. palustris in Florida. 

1872.—Gilpin, Proc. and Trans. Nov. Sco. Inst. Nat. Sci., iii, 46. Notice of L. americanus. 

1872.—Hensel, Abhandl. d. phys. Klasse d. kénig]. Akad. d. Wissensch. zu Berlin, 1872, 62. L. bra- 
siliensis in Southern Brazil. 

3873.—Lincecum, Amer. Nat., 771. Distribution and habits of L. aquaticus. 

1873.—Merziam, Hayden’s U. S. Geol. Survey, 6th Ann. Rep., 666-668. “LZ. callotis?” (=L. campestris), 

collected at Ogden, Utah, and a biographical notice of L.  Bairdii”. 

1874.—Allen, Bull. Essex Inst., vi, 52, 58, 61, 66. Notes on the distribution of L. callotis, L. campestris, 
L. sylvaticus var. “ artemisia”, and L. americanus var. Bairdii. 

1875.—Allen, Proc. Bost. Soc. Nat. Hist., xvii, 480-436. A general synopsis of the American Leporida, 

with an analysis of the species and varieties, based on the collections of the Smithsonian 

Institution and the Museum of Comparative Zodlogy. Three primary divisions of the genus 

Lepus are recognized, with two subordinate divisions under each. The specific and sub- 

specific characters are briefly indicated, together with the principal synonyms and the geo- 
graphical distribution of each variety. The species and varieties recognized are as follows:— 
(1) L. timidus var. arcticus ; (2) L. campestris ; (3) L. americanus, with varieties (a) americanus, 

(b) virginianus, (c) Washingtoni, (d) Bairdii ; (4) Lepus sylvaticus, with varieties (a) sylvaticus, 

(b) Nuttalli, (c) Auduboni ; (5) L. Trowbridget ; (6) L. brasiliensis ; (7) L. callotis ; (8) L. cali- 

fornicus ; (9) L. palustris. No really new form is here added, and only one of those given by 

Baird in 1857 (L. Bachmani) is canceled. The two additions made to those given by Baird 

are the L. Bairdii described by Dr. Hayden in 1869, and a variety through the division of 

the L. americanus of Baird’s work into two varieties. The chief difference between the 
results here reached and those given by Baird consists in the reduction of several of the 

formerly so-called species to subspecies, in consequence of the increased amount of material 

at command having shown them to be intergrading forms. 

V.- -CHARACTERISTICS OF THE FAMILY AND SYNOPSIS OF THE SPECIES AND 

VARIETIES. 

Excluding the genus Lagomys, formerly associated with the Hares, but 

of late very properly regarded as the type of a distinct family, the Leporide 

constitute one of the most natural and best-defined groups among mammals. 

The Lagomyide are decidedly their nearest allies, but differ in important 
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external and osteological characters, though presenting many features of 

general resemblance. No subdivisions of the family can apparently be made 

having a higher than generic value, the species being, in fact, apparently all 

strictly congeneric. 

The most obvious external distinguishing characters of the Hares are 

their lengthened hind limbs, their large, sometimes very large, ears, and 

short, sometimes rudimentary, bushy, erect tail; most of the species have a 

thick coat of very soft loose fur. The skull presents also distinguishing 

features, namely, the large, deep, flattened rami of the lower jaw; the per- 

forated or reticulated condition of the facial surface of the maxilla; the large 

size of the orbits, in which the foramina are confluent; the large size of the 

anterior palatine foramina, and the reduction of the palate to a mere bridge 

between the premolars; the large size, in short, of all the openings of the 

skull; the possession of more than the usual number of teeth, including both 

molars and incisors. The dental formula is as follows :— 

ie pa C. Goals ‘Pp: duals M. ae = ne = 20. 
j—1 U-O0 2-2 3-3 «12 

The molars are rootless. Lagomys shares with Lepus the possession 

of several of these cranial characters, but they are much less developed. 

In respect to the general skeleton, besides the elongated hind legs and 

feet, the Hares have the acromion-process of the scapula provided with a 

spine (metacromion) directed posteriorly at right angles to the axis of the | 

scapula. The vertebral processes are generally long and slender, the thoracic 

vertebrae being provided with “remarkably long, single, compressed, median 

hypapophyses”, not usually present in the other Rodentia. 

GreNuS LEPUS Linn. 

Lepus Linn., Syst. Nat. 

Hydrolagus Gray, Ann. & Mag. Nat. Hist., 3d ser., xx, 221, 1867. 

Sylwilagus GRAY, ibid., 221. 

Eulagos Gray, ibid., 222. 

Lepus GRAY, ibid., 222. 

Tapeti GRAY, ibid., 224. 

Cuniculus GRAY (nec Wagler), ibid., 225. 

Oryctolagus Litt JEBORG, Fauna éfver Sveriges och Norges, 417, 1873. Type L. cuniculus Linn.; hence 
= Cuniculus Gray. 

The characters of the genus have been sufficiently indicated in the 

preceding description of the family. 
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Analysis of the species and varieties. 

I. Skull much arched above; breadth one half the length; postorbital pro- 

cesses distinct, not soldered with the skull; nasals of medium 

length, their length equal to about four-fifths of the width of the 

skull. 

A. Hind feet longer than the head. Size large. Peostorbital processes 

divergent, not in contact with the skull posteriorly. Pelage 

white in winter. ‘ 

a. Size large. Nasals about as wide in front as behind. 

1. Ears rather shorter than the head. Pelage dusky yellowish-gray 

in summer, pure white to the roots in winter. Tail short, black 

above in summer. Size very large .--.-- - timidus var. articus. 

2. Kars much longer than the head. Pelage pale yellowish-gray in 

summers; in winter, white at the surface and base and reddish 

in the middle. Tail long, white on both surfaces. Size 

Sie ere eM ure heme ok Pla kn Sule 2 campestris. 

b. Size medium. Nasals considerably narrower in front than behind. 

3. Ears about equal to the length of the head......---- americanus. 

3a. 

3b. 

3d. 

Pelage in summer pale cinnamon-brown; in winter, white at 

the surface and plumbeous at base, with a narrow middle band 

Gieened dish al no wale spews see ere et eee var. americanus. 

Pelage in summer cinnamon-brown; in winter, white at the 

surface and plumbeous at base, with a broad middle band of 

reddish-brown, which shows through the white of the surface, 

the white being often a mere surface-wash. Fully as large, or 

rather larger, than var. americanus....-..----- var. virginianus. 

Pelage redder in summer and whiter in winter than in the last, 

SNe SIZerRmNMIerA or. eels Sia teres var. Washingtoni. 

Size of the last, with the pelage more dusky and with generall ’ pelag g 

little or no rufous in summer, and in winter nearly or wholl 
2) 

pure white to the base, the middle reddish band being com- 

monlytalmestiobsolete = asic. sisal ia iw Gee ke var. Bairdii. 
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B. Hind feet not longer than the head. Size small. Postorbital processes 

convergent, frequently (in old specimens) in contact with the 

skull posteriorly, but only rarely anchylosed with it. Pelage 

never white. 

4. Gray above, varied with black, and more or less tinged with light 

yellowish-brown ; under parts white....---------- sylvaticus. 

4a. Above yellowish-brown, with a tinge of reddish, var. sylvaticus. 

4b. Paler, rather smaller, with slightly larger ears, and rather stouter 

lower jaW.2 2). s2- 2 eee ree eee var. Nuttalli. 

4c. Color nearly as in var. sylvaticus; ears rather longer and more 

distinctly, black-tippeds’-2h 52 2= =e eee var. Auduboni. 

Ad. Like var. Nuttalli, but paler, and with considerably longer 

GANS cc 2 oh hse ee ee ee ee var. arizona. 

5. Smaller than sy/vaticus, with the postorbital process scarcely touching 

the skull posteriorly. Colors generally more finely blended, and 

darker. Tail very short, almost rudimentary... - - Trowbridget. 

6. Above gray, varied with black and pale yellow. Size of Trow- 

bridgei, with the colors and sparsely-clothed feet of palustris. 

Tail very short, yellowish-brown below...-..------ brasiliensis. 

7. Size of sylvaticus, with the coloration much as in brasiliensis. Tail 

white below. Feet sparsely haired, as in L. palustris. .Graysoni. 

II. Skull less convex above; breadth considerably less than half the length ; 

length of nasals more than four-fifths the width of the skull. 

Ears and hind feet longer than the head. Postorbital processes 

convergent, touching the cranium behind. Pelage never white. 

Tail long, black above, this color extending forward on the 

rump. 

A. Lower jaw large, massive. 

8. Above pale yellowish-gray, varied with black; below white, more 

or less tinged with fulyousss422 2 ee—eeee oe eee callotis. 

8a. Pale yellowish-gray above, varied with black; below white, 

tingéd! with fulvous._.) 72.2 ee ee var. callotis. 

8. More suffused with pale rufous throughout, with rather longer 
Caso. 25. ee eee var. ¢exensis. 

B. Lower jaw disproportionably small, relatively smaller than that of any 

other American species of Lepus. 

9. Somewhat smaller than cadlotis, and more rufous above. .californicus. 
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III. Postorbital process anchylosed with the skull. Hind feet short. Pelage 

never white. 

A. Width of the skull half of the length. 

Mi sizemedionn * Natl long. 225 2 vec hao. 32 See - palustris. 

B. Width of the skull considerably less than half the length. 

size nrc. ab ailishortam ojo Rt 8 aquaticus. 

TABLE III.—Showing the ratio of the width and other measuremcnts of the skull to the length. 

og 5 eS SE d 
El al iets leet OI et aS 

: ae\/2i2 |g412 |8 
: ple ela eels «lg A 4 = 4a ° Syst] Ey a a s 
8 ev fateh al) Gee RSE she rere te! to | & 
2 Species. qa 2 E —E | 2 2h) or Fy a sg Locality. 
2 = ao | ¢ | @¢ |3 ge] a eal s ony Ee oO o oO om Zeleels E E 
° a =I =| en a) ° 8 a 
Ee ee) See SS ete epee been teh al ieeete |e 
oO 3 2 2 e 5 So) S a 

a ilafila]s/Se|se/88le8| 5] 
I g g s @l/ag|aslae ae] eB Bg 
2} = 3 Gi Gi BR AA ae ae o ° 
A 5 A A a) p p p | Hw 

7 | Lepustimidus var. arcticus | 0.52 | 0.43 | 0,22 | 0.22 | 0.33 | 0.44 | 0.19 | 0.19 | 0.73 | 0.50 | Various localities. 

6 | Lepus americanus var. | 0.50 | 0.41 | 0.21 | 0.19 | 0.30 | 0.40 | 0.19 | 0.15 | 0.71 | 0.47 |New York and Penn- 

americanus. sylvania. 

14) coe GI) cess conasscace vee-- | 0.50 | 0,41 | 0,21 | 0.18 | 0.31 | 0.41 | 0.19 | 0.15 | 0.70 | 0.47 | Oxford County, Maine. 

RON ean ame AOS aca copetecoect rosea. 0.50 | 0.40 | 0.22 | 0.18 | 0.33 | 0.41 | 0,19 | 0.15 | 0.70 | 0.47 | British Possessions. 

6 | Lepus americanus var. | 0.50 | 0.39 | 0.21 | 0.18 | 0.30 | 0.40 | 0.15 | 0.14 | 0.68 | 0.47 | Washington Territory. 

Washingtoni. 

1 | Lepus timidus ........ bhedes 0.49 | 0.45 | 0.24 | 0.24 | 0.32 | 0.42 | 0.18 | 0.14 | 0.67 | 0.46 | Bavaria. 

1 | Lepus variabilis ...... e-----| 0.51 | 0.38 | 0.22 | 0.21 | 0.32 | 0.44 | 0.19 } 0.16 | 0.72 | 0.52 | Sweden. 

5 | Lepus cuniculus....... -----| 0.46 | 0.47 | 0.18 | 0.17 | 0.31 | 0.44 | 0.17 | 0.14 | 0.69 | 0.47 | Upton, Oxford County, 

Maine (domestic). 

0.45 | 0.21 | 0.20 | 0.32 | 0.42 | 0.17} 0.14 | 0.73 | 0.47 | Various localities. 

0.41 | 0.21 | 0.18 | 0.32 | 0.41 | 0.17] 0.14 | 0.68 | 0.38 | California and Lower 

California. 

0.41 | 0.22 | 0.20 | 0.32 | 0.41 | 0.16 | 0.14 | 0.68 | 0.39 | Vicinity of San Fran- 

cisco, Cal. 

TAU | be does... Hconodisaecisee 0.45 | 0.41 | 0.20 | 0.19 | 0.31 | 0.39 | 0.16 | 0.14 | 0.66 | 0.39 |Cape San Lucas, Lower 

California, 

15 | Lepus campestris 0. 42 | 0.24 | 0.23 | 0.33 | 0.42 | 0.19 | 0.15 | 0.68 | 0.49 | Various localities. 

29 | Lepus sylvaticus var. syl- | 0.50 | 0.43 | 0.21 | 0.17 | 0.32 | 0.43 | 0.19 | 0.15 | 0.69 | 0.46 | ....do. 

vaticus. 

i) eee CW seeeeateeeets seeaseee 0.50 | 0.43 | 0.22 | 0.18 | 0.32 | 0.43 | 0.19 | 0.16 | 0.69 | 0.46 | Washington, D.C. 
bs esse (Oe cedcRocHouee pee nee 0.49 | 0.42 | 0.21 | 0.17 | 0.32] 0.43 | 0.18 | 0.15 | 0.69 | 0.46 | Georgia. 

15 | Lepus sylvaticus var. arte- | 0.50 | 0.43 | 0.20 | 0.18 | 0.33 | 0.43 | 0.19 | 0.14 | 0.72} 0.49 | Various localities. 

misia. 

0. 42 | 0.20 | 0.18 | 0.32 | 0.43 | 0.18 | 0.14 | 0.70 | 0.49 | Texas. 

0.43 | 0.20 | 0.18 | 0.33 | 0.42 | 0.18 | 0.14 | 0.70 | 0.49 | Deer Creek, Nebraska. 

0.43 | 0.19 | 0.16 | 0.31 | 0.40 | 0.18 | 0.14 | 0.69 | 0.45 | Various localities. 

0.44 | 0.19 | 0.17 | 0.32 | 0.42 | 0.19 | 0.14 | 0.69 | 0.45 | Vicinity of San Fran- 

cisco, Cal. 

| aan dO Sreaskeseemascs-eesee 0.51 | 0.41 | 0.19 | 0.17 | 0.31 | 0.39 | 0.18 | 0.16 | 0.65 | 0.45 | Cape San Lucas, Lower 

California. 

13 | Lepus palustris............. 0.51 | 0.40 | 0.18 | 0.20 | 0.31 | 0.42 | 0.20 | 0.15 | 0.74 | 0.50 | Saint Simon's Island, 

Georgia. 

5 | Lepus aquaticus..........-. 0.46 | 0.43 | 0.19 | 0.18 | 0.32 | 0.44 | 0.19 | 0.15 | 0.72 | 0.48 | Louisiana and Missis- 

sippi. 
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288 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

LEPUS TIMIDUS Linn. 

Polar Hare. 

Var. TIMIDUS. 

Lepus timidus Linn., Syst. Nat., 10th ed., i, 1758, 57; 12th ed., 1766, —; Faun. Suec., 2d ed., 1761, 9.—( Nee 

L. timidus GMELIN, Syst. Nat., 1788, i, 160, and most subsequent authors, which is = L. 

europa@us PatLas, Noy. Sp. Glires, 1778, 30.)—ERXLEBEN, Syst. Reg. Anim., 1777, 329.—THun- 

BERG, Beskr. pi Svenske Djr., 1798, 38.—ReErzius, Faun. Suec., i, 1800, 31.—LILLJEBore, 

Kongl? Vetensk. Akad. i Stockh. Handl., 1850 [1851], 26; Fauna ofver Syeriges och Norges 

Ryggradsdjur, 1873, 418.—“ HommGren, Skandin. Diigg., 1865, 280.” 

Lepus timidus var. 8. JENYNS, Brit. Vert. An., 1885, 35, 

Lepus variabilis Pattas, Nov. Sp. Glires, 1778, 1, 30; Zoog. Rosso-Asiat., i, 1811, 145.—ZmmMERMANN, 

Geog. Gesch., ii, 1780, 235.—GMELIN, Syst. Nat., i, 1788, 161.—ScureBER, Siiuget., iv, 1792, 

885, pl. cexxxv, A, B.—Snaw, Gen. Zodl., ii, 1801, 201—DrEsmMaArest, Mammal., 1820, 349.— 

FLEMMING, Brit. An., 1828, 22.—Fiscuer, Syn. Mam., 1829, 372.—Nitsson, Skand. Faun., 

1832, 22.—KryserLting & Brasrus, Wirbelth. Europa’s, 1840, 31—WaGNeEr, Schreber’s 

Siiuget., suppl. iv, 1844, 79.—BELL, Brit. Quad., 1847, 343.—WATERHOUSE, Nat. Hist. Mam., 

ii, 1848, 51—Mrippenporr, Bull. Acad. Pétersb., ix, 1851, 226.—GIEBEL, Siiuget., 1855, 446.— 

SCHRENCK, Reisen in Amurland, 1858. 

Lepus albus Brisson, Reg. An., 1756, 139.—JENyNs, Brit. Vert. Anim., 1835, 35. 
Lepus borealis Nutsson, Vet. Akad. Ofvers., 1847, 133; Skand. Faun., 1847, 440. 

Lepus canescens Nisson, Vet. Akad. Ofvers., 1847, 133; Skand. Faun., 1847, 429. 

Var. ARCTICUS. 

Lepus timidus Fabricius, Faun. Greenl., 25, 1780. 

Lepus arcticus Leacn, Ross’s Voyage, 8vo. ed. ii, 1819, app., 151—Gray, Ann. and Mag. Nat. Hist., 3d ser., 

xXx, 1867, 224. 

Lepus glacialis LEACH, Ross’s Voyage, 8vo. ed. ii, 1819, app., iv, 170.—SaBing, Narr. Franklin’s Journey, 1823, 

app., 664; Parry’s First Voyage, suppl., 1824, 187.—RicHarpson, Parry’s Second Voyage, 

1825, app., 337; Faun. Bor.-Am., i, 1829, 221; Back’s Arct. Land Exped., 1836, app., 497.— 

HARLAN, Faun. Am., 1825, 194.—Gopman, Aum. Nat. Hist., ii, 1826, 162.—H. Smiru, Griffith’s 

Cuvier’s An. King., v, 1827, 265.—Fiscuer, Synop. Mam., 1829, 373.—J. C. Ross, Ross’s 

Second Voyage, 1825, app., xv; Ross’s Third Voyage, 1826, app., 93.—BacuMan, Journ. 

Acad. Nat. Sci. Phila., vii, 1837, 285, pl. xxi; viii, 1839, 76.—WaGNER, Schreber’s Siiuget., iv, 

pl. eexxxv, D; Suppl. Schreber’s Siuget., iv, 1844, 101—WaTERHOUSE, Nat. Hist. Mam., ii, 

1848, 102.—Aup. & Bacu., Quad. N. Am., i, 1849, 242, pl. xxxii—Barrp, Mam. N. Am., 

1857, 577, pl. Ivi, fig. 1 (skull).—Murray, Geog. Distr. Mam., 1866, 253.—Brown, Proce. Zool. 

Soc. Lond., 1868, 351. 

Winter pelage pure white, except the tips of the ears, which are black. 

The whiteness extends to the base of the fur. Swmzmer pelage above light 

yellow-brownish gray, varied with black; below white, washed with plum- 

beous, darkest on the breast. Ears black, varied with yellowish-gray at the 

base, and bordered posteriorly with white. Rump and upper surface of the 

tail sooty-plumbeous. Under fur whitish at base, succeeded by a faint tinge 

of fulvous. Hairs black, with a subterminal broad bar of yellowish-gray, 

and tipped with black. Ears rather shorter than the head; hind feet much 

longer than the head. Length, 22 to 26 inches; hind foot, 6 inches; ear, 

4 inches; weight, 7 to 11 pounds. 
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I am unable to find any characters, either in the skulls or skins, by 

which LZ. “ glacialis” auct. can be distinguished from the L. “variabilis” 

auct. (= L. timidus Linn., 1766), and I find that a similar difficulty has been 

encountered by other authors. Brown says, “It is difficult (indeed almost 

impossible) to give characters whereby this species can be separated from 

the Lepus variabilis of Kurope when the former is in its summer dress ; and 

the skull presents equal difficulties. I have, however, preferred to look upon 

it as nominally distinct, though I really believe that it is only a climatic 

variety of L. variabilis, Pallas.”* — Lilljeborg also quotes Blasius as finding no 

difference of importance between L. “ glacialis” and L. variabilis, either in 

skins or skulls.t 

The earlier writers considered them identical, and in their accounts of 

L. variabilis usually spoke of it as inhabiting Greenland and the arctic por- 

tions of America as well as the northern parts of Europe and Asia. 

The American animal was first regarded as specifically distinct from the 

European by Dr. Leach, in 1819, when he distinguished the American form 

first as ZL. arcticus, and later inthe same work as LZ. glacialis. His specimens 

were from the shores of Baffin’s Bay In 1824, Captain Sabine (Appendix to 

Captain Parry’s First Voyage) gave a detailed enumeration of its supposed 

distinctive characters, he believing the American form to be the larger, with 

proportionally longer ears, and the incisors more curved than in the European. 

These alleged differences, however, are such as disappear in the comparison 

of large series of each, being either simply individual peculiarities or differ- 

ences due to the latitude of the locality. In accordance with the well estab- 

lished law of variation in size with locality (viz, decrease in size with 

decrease of latitude), specimens from the far north are considerably larger 

than those from more southern localities. Hence American specimens from 

the arctic regions are much larger than specimens from the Scottish High- 

lands or from Southern Scandinavia, as well as much larger than Newfound- 

land specimens. On the other hand, specimens from Lapland are as large as 

those from Greenland and the arctic shores of America, while the Scottish 

and Scandinavian specimens scarcely -differ in size from those from New- 

foundland and the shores of the Great Slave Lake. 

The actual differences between the European and American forms, 

judging from the limited material before me, seem, as already stated, to be 

* Brown (R.), Proc. Zoél. Soc. Lond., 1868, 351. t Faun. Sver. och Norges, i, 422. 

19 M 



290 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

by no means very tangible, consisting mainly in slight differences in the color 

of the summer pelage, the American form being rather darker and less 

fulvous. The ears also appear to be rather longer. The specimens before 

me are too few to render it safe to predicate that these differences are con- 

stant and distinctive; but as they accord with the general law of the darker 

tints of the closely-allied American representatives of European forms, the 

L. “ glacialis” of authors may be provisionally regarded as a varietal form of 

L. timidus.* 

As is the case in the Ermines and other animals that assume a white 

livery in winter, the change is more complete in the extreme northern repre- 

sentatives of the species than in the extreme southern ones. In Newfound- 

land, Ireland,t the Scottish Highlands, and in Southern Scandinavia, the 

change is often incomplete. Although authors almost universally describe 

the winter pelage as white to the base, it is well known that the Lepus hiber- 

nicus Bell was based on specimens from Ireland that remained brown in 

winter, and Nilsson’s variety canescens (L. variabilis var. canescens Nilss.) of 

Sweden was based merely on southern specimens, in which the change to 

white in winter is only partial. In the Scottish and Scandinavian specimens 

before me, I observe the following stages of gradation in respect to the 

winter pelage. In only one or two is the whiteness of the under fur of that 

snowy purity seen in the specimens from Greenland, Labrador, and 

Arctic America, there being in nearly all a faint shade of brown. In some, 

it is so pale as to be scarcely appreciable; in others, quite strong. In the 

latter, a few black hairs are intermixed in the dorsal surface, which in some 

cases form quite a strongly-marked grayish area on the middle of the back. 

The specimens alluded to above vary as follows :— 

No. 1737 (Coll. M. C. Z.), Sweden—Pelage pure white to its base; 

front of ears pale grayish-brown. ' 

No. 1776 (M. C. Z.), Sweden—White, with a slight mixture of long 

black hairs on the back, and a faint brownish tinge below the surface; front 

of ears reddish-brown. 

No. 1777 (M. C. Z.), Sweden —A few black hairs in the dorsal surface, 

most numerous on the middle of the back, where they form a large grayish 

* As shown by the above-cited synonyims, the name timidus of Linnzeus has priority over variabilis 
of Pallas. 

t“ The Irish Hare only occasionally becomes white in winter”.—(WATERHOUSE, Nat. Hist. Mam., 
ii, 54.) 
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area. Fur below the surface faintly shaded with brown; ears pale brown 

in front, washed with whitish. 

No. 409 (Coll.-S. I.), Sweden (Helsingland), January 29, 1847, ? (name 

on label ‘‘ Lepus variabilis Pall., var. borealis Nilss.”)—White, with a few 

black hairs intermixed, and a faint shade of brown below the surface. 

No. 772 (S. L.), north of Scotland, January, 1855.—Middle portion of 

the under-fur slightly tinged with pat brown. Anterior surface of ears 

yellowish gray-brown. 

No. 777 (S. L), north of Scotland, January, 1855.—Middle portion of 

fur of upper parts strongly tinged with yellowish-brown. Many black hairs 

in the dorsal surface, giving a rather strong dusky-grayish tint to the whole 

dorsal area, including the top of the head. Anterior face of ears black, 

washed with yellowish-brown. Many reddish-brown and dusky hairs on the 

feet, especially on the fore feet. 

No. 411 (S. I.), Sweden, March, 1846, ad. ¢ (name on label “ Lepus 

variabilis Pall., var. canescens Nilss.”)—General color of the upper surface 

reddish-gray ; under fur plumbeous at base, then pale yellowish-brown. 

Hairs white, many of them black-tipped. 

In Nos. 1587 and 5181 (8. 1), winter specimens from Newfoundland, 

1030 (S. I.), from Greenland, and 6961 and 6962 (S.1.), from Fort Rae, 

north shore of Great Slave Lake, the fur is pure white to the base. The 

black spot at the tip of the ear varies greatly in extent in different speci- 

mens, in some being reduced almost to obsolescence. 

While at southern localities the winter pelage is more or less mixed 

with brown, on the other hand the animal frequently remains permanently 

white at extreme northern localities, asin Greenland (Fabricius) and Siberia 

(Gmelin). Sabine states, “In some of the full-grown specimens killed 

fon Melville Island] in the height of summer, the hair of the back and sides 

was of a grayish-brown towards the points, but the mass of the fur still 

remained white.”* A specimen before me (No. 3284, Coll. S. I.), from 

Arekamchichi Island, Bering’s Straits, presents exactly this appearance, 

although evidently an adult summer specimen. 

In young specimens, apparently but a few weeks old, the under fur is 

plumbeous at base, then pale grayish-fulvous. The hairs are subterminally 

tinged with whitish and narrowly tipped with black. A specimen from 

* Parry’s [First] Voyage, suppl., 137. 
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Arctic America (No. 4583, 8. I.) is intermediate in color between two others 

(Nos. 1779, M. C. Z., and 410, 8S. L), from Sweden, except that in the 

former the feet are white, and in the latter of the same color as the body. 

The subjoined tables of measurements, taken partly from specimens and 

partly compiled from authors, indicate a considerable range of both individual 

and geographical variation. The three skulls of L. t2medus are from the 

extreme southern limit of the habitat of the species in Europe (excepting 

the mountains of Central Europe), and correspond both in size and propor- 

tions with the skull of Z. arcticus from Newfoundland, the southern limit of 

the habitat of the latter. The Fort Anderson specimen is also but slightly 

larger than the one from Newfoundland. On the other hand, the Greenland, 

Melville Island, and Plover Bay specimens are very much larger, while 

the Yukon River specimens are intermediate, as are the geographical 

positions of the localities, the whole together forming an intergrading series. 

Between the largest (from Melville Island), with a length of 4.30 and a 

width of 2.08, and the smallest (from Newfoundland and Fort Rae), with 

a length of 3.55 and a width of 1.75, the difference is very considerable, 

and, without the intermediate specimens, might be regarded as indicating 

specific distinction. 

The table of measurements of the animal are not wholly satisfactory, 

probably having all been made from skins; but doubtless furnish trustworthy 

data for the comparison of the two forms, the character of the material being 

the same for each. The variation in size in var. timidus ranges from 17 to 

25.50 inches for the length of the body, and in var. arcticus from 22 to 26 

inches. The single Lapland specimen of var. ¢émidus corresponds very nearly 

in size with the Greenland, Baffin’s Bay, Labrador, and Bering’s Straits 

specimens of var. arcticus, while the Swedish and Scottish specimens are very 

near the size of the Newfoundland specimens. The ear appears to average 

rather larger in the var. arcticus series, but in no other respect are there any 

essential differences in proportions. 

The L timidus var. arcticus differs but little in its general proportions 

from L. americanus, but it is at once readily distinguishable by its much 

larger size. It also differs in the color of its winter pelage, that of L. ame- 

ricanus being plumbeous at base, then yellowish-brown, with only the surface 

white, while in glucialis the pelage is white to the base. It further differs 

from ZL. americanus in the proportions of the skull and in the form of the 
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nasal bones, which are about as wide anteriorly as posteriorly, while in L. 

americanus they are considerably narrowed anteriorly. While it is about the 

size of L. campestris, it is distinguished from that species by its much shorter 

ears and tail and shorter limbs, its very different color in summer, and in 

the much greater whiteness of its winter coat, the winter pelage of L. cam- 

pestris being brown beneath the surface, with usually a broad grayish-brown 

area on the middle of the back. From all the other American species it is 

too distinct to require comparison with them. 

GEOGRAPHICAL DISsTRIBUTION.—The L. ¢imidus (var. timidus) presents 

the rather unusual phenomenon among mammals of being found at isolated 

localities distant from its main range, in accordance with the law of the occur- 

rence of arctic species in alpine regions far to the southward of the southern 

limit of the habitat of the same species in the lowlands; a law, however, 

often illustrated in the distribution of plants, birds, and inseets. The var. 

timidus hence occurs in Ireland and the Highlands of Scotland, extending as 

far south as Cumberland ; in the Swiss, Bavarian, and Tyrolese Alps; and in 

the Pyrenean and Caucasian Mountains ; in the lower lands in Sweden and 

Norway; throughout Middle and Northern European Russia, Siberia, and 

thence northward to the shores of the Arctic Sea. The var. arcticus occurs 

as far southward as Newfoundland, where it reaches its southern limit of dis- 

tribution on the Atlantic coast. It is found in Labrador, and occurs in the 

interior as far south as Fort Churchill on the western shore of Hudson’s Bay, 

the northern shore of Great Slave Lake, and the Upper Yukon Valley, and 

inhabits the Barren Grounds northward to the Arctic coast. Although 

supposed by Dr. Bachman to occur in Nova Scotia and Northern Maine, I 

can find no evidence that such is the case. Its absence from Nova Scotia, 

on the contrary, is well authenticated. It hence meets, and to some extent 

overlaps, the habitat of LZ. americanus. According to Dr. Richardson and 

other northern explorers, it does not frequent the thick woods, but is often 

seen near the thin clumps of spruce-fir that border the Barren Grounds, the 

LL. americanus being, on the contrary, a woodland species. 
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TABLE VI.—Measurements of skulls of LEPUS TIMIDUS var. TIMIDUS. 
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TABLE VII.— Measurements of skulls of LEPUS TIMIDUS var. ARCTICUS. 
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TaBLE VIII.— Measurements of LEPUS TIMIDUS var. TIMIDUS. 
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TABLE X.—List of specimens of LEPUS TIMIDUS var. TIMIDUS. 
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TaBLE XI.—List of specimens of LEPUS TIMIDUS var. ARCTICUS. 
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LEPUS CAMPESTRIS Bachman. 

Prairie Hare. 

Lepus variabilis Lewis, Barton’s Med. and Phys. Journ., ii, 1806, 159.—GopMan, Am. Nat. Hist., ii, 1826, 169. 

Lepus virginianus var.? Haran, Faun. Amer., 1825, 310. 

Lepus virginianus RICHARDSON, Faun. Bor.-Am., i, 1829, 224.—PRINCE MAXIMILIAN, Reise in das innere 

Nord-Amer., i, 1839, 508. 

Lepus campestris BACHMAN, Journ. Acad. Nat. Sci. Phila., vii, 1887, 349; viii, 1839, 80.—WAaTERHOUSE, Nat. 

Hist. Mam., ii, 1848, 127.—GimBEL, Siiuget., 1855, 449.—Bairp, Mam. N. Am., 1857, 585, pl. 

lvi, fig. 2 (skull).—Nrewberry, Pacific R. R. Ex. and Surv., vi, iv, 1857, 62.—Coorprr, Pacific 

131.—MaxIMILIANn, Wiegm. Arch., 1861, Bd. i, 145.—HaybEn, Trans. Am. Phil. Soc. Phila., xii, 

1862, 148.—Gray, Ann. and Mag. Nat. Hist., 3d series, xx, 1867, 224.— ALLEN, Bull. Essex Insti- 

tute, vi, 1874, 52, 58, 61, 66. 

Lepus Townsendi BACHMAN, Journ. Acad. Nat. Sci. Phila., viii, 1839, 90, pl. ii; Townsend’s Narrative, 

1839, 325.—Aup. & Bacu., Quad. N. Am., i, 1849, 25, pl. iii —Coorrr, Am. Nat., ii, 1868, 536. 

In winter, white, more or less tinged with yellowish-brown on the middle 

of the back; top of the head and anterior surface of the ears pale yellowish- 

brown, varying to whitish; ears tipped with black. Under fur white at the 

base, passing through pale yellowish-brown to deep reddish-brown. The 

hairs of the back white at the tip, with a subterminal band of brown, varying 

in different specimens from yellowish-brown to dark reddish-fuscous. 

In summer, entire upper parts, breast, anterior surface of the ears, and 

the legs pale yellowish-gray, this color gradually passing into white on the 

sides. Fur of the under parts, excepting the breast, pure white to the roots. 

Nape and lower two-thirds of the ears white; upper third of the ears brown- 

ish-black. Fringes of the ears creamy-brown, bordered with white. Sides 

and ends of the muzzle yellowish-brown. Tail white on both surfaces, with 

oceasionally a faint, median, ashy line above. Occasionally, a small oval spot 

of white on the middle of the forehead. The under fur of the upper surface 

in summer varies in different specimens from whitish-gray to grayish-plumbe- 

ous at base, then pale fulvous, passing into black. The hairs are generally 

black at the extreme tip, with a broad subterminal bar of pale yellowish-gray ; 

below, the black bar passes gradually into whitish at the base. A few hairs 

entirely black are generally intermixed. The tail is very long, equaling the 

length of the head. Ears very long, about one-fourth longer than the head. 

Hind feet rather longer than the ears. Length of the hody, 19 to 23 inches ; 

of the tarsus, 5.50 to 6 inches; of the ear, 4.75 to nearly 6 inches. 

Of some fifteen specimens before me in winter pelage, not more than one 

in five has the whole dorsal surface pure white. The reddish-brown subter- 

minal zone shows through the white tips of the hairs more or less in nearly all 
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the specimens, while there is generally a well-marked brownish area on the mid- 

dle of the back, which varies in tint from pale yellowish-brown to dark reddish- 

brown and even reddish-fuscous. Generally, the upper surface of the head and 

the anterior surface of the ears are but little lighter-colored than in summer; 

but there is in some a broad band running from the base of the ears to the 

nose, on each side of the head, more or less nearly pure white, and occasion- 

ally the whole upper surface of the head is yellowish-white. From the dates 

on the labels, this species appears to assume its winter dress in November, 

as I have observed it to do in Southwestern Wyoming; but in Northwestern 

Kansas I found that a considerable proportion of the individuals observed 

retained nearly their summer colors in midwinter; they then have a much 

fuller, softer coat than in summer, and the general color of the upper surface, 

the sides of the body, and the limbs is much more strongly suffused with 

fulvous than in summer specimens. The under fur is also very thick and 

silky, and pure white, instead of being more or less plumbeous, as in summer. 

In the specimens from more northern localities, every degree of whiteness is 

presented, from those that are scarcely lighter than in summer to those which 

have a uniformly nearly pure white surface. 

In summer, the color of the dorsal surface varies considerably in respect 

to the intensity of the yellowish suffusion; in some, it is so faint as to be 

scarcely appreciable, while in others it presents a pale golden hue. In several 

specimens from Ogden, Utah, and in one from Fort Crook, California, this 

suffusion partakes of a faint reddish tint, and there is a more decided grayish 

line on the upper surface of the tail than in those from the plains east of the 

Rocky Mountains. 

Several very young specimens from the valley of the Yellowstone do not 

differ essentially in color from the adult. 

This species was first described by Lewis and Clarke, in 1814, in the 

history of their expedition across the continent (vol. ii, p. 178), but they 

omitted to give it a distinctive name. Harlan, in 1825, copied their descrip- 

tion, indicating the species, however, merely as “Lepus virginianus, var.1”; 

thus partially confounding it with his Lepus virginianus (= L. americanus 

auct.), or the White Hare of the Eastern States. Dr. Richardson, while 

recognizing it as distinct from the ZL. americanus, identified it with Harlan’s 

Lepus virginianus, he not only redescribing it from a “mutilated winter skin”, 

but also quoting Lewis and Clarke’s description. In 1837, Dr. Bachman 
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gave it the name of Lepus campestris, quoting the descriptions both of Rich- 

ardson and Lewis and Clarke, after having previously partially confounded 

it with Harlan’s L. virginianus. Two years later, Dr. Bachman redescribed 

it under the name of Lepus Townsendi, from a specimen brought by Townsend 

from the Walla-Walla, one of the sources of the Columbia River, supposing 

it to be a species that never became white. Later, however (in Audubon 

and Bachman’s Quadrupeds of North America, vol. i, p. 30), he doubted its 

distinctness from the L. campestris, having subsequently been assured that it 

did assume a white dress in winter. Professor Baird, in 1857, with speci- 

mens before him from the vicinity of Fort Union, in both states of pelage, 

whence some of Audubon and Bachman’s specimens were obtained, unbesi- 

tatingly regarded L. Townsendi as a synonym of L. campestris. From the 

labels on the specimens in the collection of the Smithsonian Institution, how- 

ever, he seems to have later changed his opinion, retaining the name of L. 

Townsendi for the long-legged, long-eared Prairie Hare of Richardson, and 

restricting the name campestris to the representatives of L. americanus 

received from the fur countries, as will be further noticed under the head of 

that species. Professor Baird now, however, agrees with the writer that this 

later identification of L. campestris is erroneous. 

The history of L. campestris was more or less confounded by Harlan 

with that of LZ. americanus, and later by Bachman, who first described it 

under the name of ZL. virginianus, while Godman confounded both this 

species and the L. americanus with the L. “variabilis” of the Old World. 

To Dr. Richardson belongs the credit of first recognizing the subject of the 

present article as a species distinct from L. americanus, and to which later 

Bachman gave the name of L. campestris. 

Lepus campestris is at once distinguishable from the other species of 

varying Hares by the great length of its ears and tail, and by the latter being 

always white on both surfaces. It is of about the size of L. témidus, and 

is hence much larger than L. americanus, and rarely assumes so white a tint 

in winter as these two more northern species. From the other American 

long-tailed, long-eared, and long-limbed Hares (ZL. cadlotis and L. californicus), 

it differs in general color, it the white upper surface of the tail, and in 

changing to white in winter. It also differs notably in the proportions of the 

skull, as already noticed. 

GEOGRAPHICAL DISTRIBUTION.—The most eastern locality whence this 
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species has been received is Fort Riley, Kansas. Further north, it extends 

eastward to the Missouri River and westward nearly to the Pacific coast. 

Lewis and Clarke observed it on the plains of the Columbia, where, according 

to Nuttall (as quoted by Bachman), it is abundant. Townsend obtained 

specimens on the Walla-Walla, and Dr. George Suckley on the eastern slope 

of the Blue Mountains of Oregon* and on the plains of the Columbia east 

of the Cascades. Dr. Suckley also speaks of it as occurring on the sage- 

plains north of Fort Boisé.+ Dr. J. G. Cooper speaks of it as common south 

of the Columbia and Snake Rivers, but rare of late years to the northward 

of these riverst A single specimen in the collection of the Smithsonian 

Institution, from Fort Crook, California, indicates its occurrence in Northern 

California. 1 found it abundant in Salt Lake Valley, Utah, and throughout 

Southern Wyoming and Northern Kansas eastward to within two hundred 

miles of the Missouri River. To the northward, it extends to the plains of 

the Saskatchewan, where, according to Richardson, it is abundant. Dr. Coues 

brought in specimens collected along the forty-ninth parallel, where he found it 

common.) Its limit to the southward is not so well known, but no specimens 

have been received from south of Middle Kansas and the Great Salt Lake 

Basin; south of these points, it is wholly replaced by the LZ. cadlotis var. 

texianus, whose range somewhat overlaps that of ZL. campestris. It is emi- 

nently a species of the great sage-plains, and its main range seems to be 

from Middle Kansas northward to the plains of the Saskatchewan, and from 

the eastern edge of the great plains westward to the Sierra Nevada Mount- 

ains. 

* Pacific R. R. Rep. & Expl., xii, pt. ii, p. 131. 

t Pacific R. R. Rep. & Expl., xii, pt. ii, pp. 104, 131. 

$ Am. Nat., ii, 536. 

§ Dr. Coues has published a monographic sketch of this species, inadvertently overlooked in pre- 
paring the bibliographical résumé of the subject which has been given on a preceding page. See Bull. 
Essex Inst., vii, 1875, p. 73 et seq. 
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TABLE XII.—Measurements of skulls of LEPUS CAMPESTRIS. 

Ele. 18 |B le |2 [68 Bese gece? |2.] B18 
Bg loe _ |) eh Wide Sle | jog Meals [2Eglsa | es] 8B | s 
a | ee 12/3 | ele le les Sre/2 (e8elee | Se] 2 | ct 
2 |22| Locality. Soles heal 2 |salaeite Sel aclsaen= bees |e 
g|38 Sle Sales | So ea Se ecole om os lee e|-tel welll cal 
See (| 3 | ¢ |Se| S | es | Ss 282/28 a] SF |S-ciz8s] 22] 2 | & 
2 |55 S| es | F |eo] § | e4]€> leksieben| WS HE SESE) ES] 6 | & 
0/0 nm| & 6 |A 4 |A 4 |p iS) b™ |p b p A | see = —— — 

971| 68) Fort Union.......}--.|.--.-- 1. 83°} 0.90 | 1.60 | 0.87 | 0.94 | 1.18 | 1.62 | 0.45 | 0.36 | 0.71 | 0.55 | 2.60 | 1.82 

CHP |accs |RRSKIO eo eRe rere (os 1.80 | 0.75 | 1.55 | 0.75 | 0.24 | 1.20 | 1.50 | 0.46 | 0.36 | 0.65 | 0.55 | 2.50 | 1.65 

1352} .... | Fort Kearney 1.76 | 0.80 | 1.58 | 0.82 |....-. 1.18 | 1.55 | 0.48 | 0.35 | 0.68 0. Oe si| Poeced| LeSea- 

1995| 933} Fort Pierre, Nebr.| .. | 3.37 | 1.72 | 0.75 | 1.37 | 0.78 | 0.80 | 1.18 | 1.38] 0.45] 0.33 | 0.63] 0.48 |......|..._-- 

2598] 1900} Fort Riley, Kans -| .. | 3.25 | 1.65 | 0.80 | 1.30 | 0.72 | 0.66 | 1.00 | 1.32 | 0.40 | 0.36 | 0.66 | 0.55 | 2.25 | 1.60 

3208] .-.. | Upper Missouri...| .. | 3.65 | 1.80 | 0.75 |...... (Sirf Renee 1.14 | 1.50 | 0.40 | 0.35 | 0.67 | 0.50 | 2.42 | 1.60 

3342 | 3228] Fort Laramie...-.| .. | 3.73 | 1.85 | 0.77 | 1.60 | 0.87 | 0.90 | 1.25 | 1.57 | 0.47 | 0.40 | 0.68 | 0.57 | 2.52 | 1.66 

1. 84 | 0.75 | 1.65 | 0.85 | 0.82 | 1.23 | 1.50 | 0.45 | 0.37 | 0.70 | 0.60 |-.....|...... 

1.72 | 0.68 | 1.33 | 0.70 | 0.80 | 1.10 | 1.45 | 0.45 | 0.33 | 0.60 | 0.56 | 2.40 | 1.56 

1.75 | 0.76 | 1.37 | 0.76 | 0.70 | 1.05 | 1.42 | 0.43 | 0.34 | 0.63 | 0.53 | 2.25 | 1.60 

1.76 | 0.83 | 1.50 | 0.80 | 0.84 | 1.15 | 1.50 | 0.43 | 0.37 | 0.65 | 0.53 | 2.40 | 1.60 

1.70 | 0.65 | 1.45 | 0.70 | 0.78 | 1.12 | 1.45 | 0.45 | 0.35 | 0.58 | 0.55 | 2.25 | 1.58 

1.75 | 0.75 | 1.33 | 0.75 | 0.74 | 1.05 | 1.32 | 0.44 | 0.35 | 0.67 | 0.55 | 2.30 | 1.60 

1.73 | 0.63 | 1.46 | 0.67 |.....- 1.10 | 1.45 | 0.47 | 0.34 | 0.65 | 0.50 | 2.40 | 1.60 

1.78 | 0.83 | 1.62 | 0.80 | 0.88} 1.18 | 1.53 | 0.45 | 0.42 | 0.70 | 0.50 | 2.37] 1.75 
i] 

TABLE XIII.— Measurements of LEPUS CAMPESTRIS. 

Bales | 
2 5 From tip of nose to— | Tail to end | Length of— | 

z |= of g 
A 5 a 
= & Locality. : = "2 Remarks. a | 3 3 S Jl stall a= 
=) = é 3 A> = £ z 2 3 "=p 
fe il. cE Sale eailtess |\soe al cs ¢/2)/s5/8 | 
SaaS) a{ a} eR | o]-e |e |e] ea] |] 

85 |......| Columbia River, Oregon |-.--.|...... BEG Ua) eae 21.00 | 3.25 | 5.50 | -- -.| 5.42 | 5.00 | From Baird. 

_ Territory. 

2859 | 1728 | Percy, Carbon County, | co | 2.25 | 3.50 | 4.30 | 22.00 |......]...-.. 3.00 | 6.00 | 5.50 | Measured fresh. 

Wyoming Territory. 

2856 | 1729 |...... dee Se eeaaas oecaa oO | 2.25 | 3.40 | 3.80 | 22.50 | 3.25 | 6.00 | 2.80 | 5.50 | 5.65 |...... do. 

2855 | 1730 |.-.--- Caen Seo abe SSA en= Sn fe! acces 3.25 | 4.00 | 21.00 | 2.50 | 5.00 | 2.60 | 5.60 | 5.25 |...... do. 

2853 | 1748 |...... (Oeste psoceenHoses ---| 2.35 | 3.25 | 3.85 | 20.25 | 3.00 | 5.50 | 2.85 | 5.75 | 4.80 }...... do 

2854 | 1681 |...... GW Are Sacoscoceasnece oS | 2.70 | 3.60 | 3.80} 19.75 | 2.50 | 4.75 | 2.80 | 5.90 | 5.00 |..-.--. do 

2858 | 1680 |....-. (St ome Ssoaor tadasc ese S | 2.35 | 3.30 | 3.55 | 20.00 | 2.00 | 4.50 | 2.90 | 5.65 | 5.00 |.----- do. 

2857 | 1682 |...--. GOscsccéeteas cat BSE ace o | 2.60 | 3.50 | 3.90 | 19.75 | 2.75 | 5.00 | 3.00 | 5.70 | 5.40 |..---. do 

eee 1679 |......do..........-..-----..| go | 2.50 | 3.40 | 3.80] 20.00 | 2.50 | 4.25 | 2.80 | 5.65 | 5.25 |......do 

2763 | 1585 | Fort Fred Steele, Wyom- | ¢ | 2.50 |.----. 4.05 | 19.50 | 3.25 | 4.50 | 2.67 | 5.90 | 5.25 |...-.. do. 

ing Territory. 

2765 | 1415 | Ogden, Utah.............-. ey | parti) Bene 3.75 | 21.00 | 3.00 
20.00 | 3.00 

21.00 | 2.50 

Sas3 22.25 | 3.25 

(iH) hea Fort Union, Upper Missonril. . . 23.00 | 2.50 

1829 }.-.... Cache la Poudre Creek... | 2 22.00 | 3.75 

456 |.-..-. Bridger’siPass.--.-.--..-- oo 20.50 | 3.00 aote 

Sc) bocce AWiatllaaW Willa menejeca= ooo fae 21.00 | 3.25 | 5.50 |......| 5.50 | 4.75 | From Bachman. | 

oe ------| Upper Missouri -.-.--.... | ¢o 21.50 | 3.12 | 4.75 |......| 5.45 | 5.50 | From Aud. and 

Bach. 

encsl EeEe eee Wo mee seers reac see (9! Wewesee | coeccteece-I|'20100) (3200. 
4239 64 | Deer Creek, Nebraska..-... CC Shh) bean 5.00 | 22.50 | 3.50 | 

4240 |.. --do. fol 5. 25 | 22.50 | 3.50 

4242 Ola men a (GO SaasBcacees CRE OSete 2 4.50 | 21.50 | 4.00 

4245 i EB Gb inee oc Seacec ode se as 4.50 | 21.50 | 3.00 

3058 22 | Fort Kearney, et ae 5.00 | 22.00 | 3.75 

12016 | 4369 | Three Buttes.............. g 4.50 | 18.00 | 5.00 
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304 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

LEPUS AMERICANUS. 

Var. AMERICANUS. 

Northern Varying Hare. 

Lepus americanus ERXLEBEN, Syst. Reg. Anim., 1777, 330 (based wholly on references to the Hudson’s Bay 

specimens).—GMELIN, Syst. Nat., i, 1788, 162.—Suaw, Gen. Zoo]. Mam., ii, 1801, 202.—Drsmar- 

EST, Mammalogie, 1822, 351 (in part only).—SaBINE (J.), Franklin’s First Journ., 1824, app., 

664.—RICHARDSON, App. Parry’s Second Voyage, 1825, 324; Faun. Bor.-Am., i, 1829, 217 (syn. 

in part only); Back’s Arct. Land Exped., 1836, app., 496.—FIscHER, Syn. Mam., 1829, 376 

(mixed with ZL. sylvaticus).—BAaCHMAN, Journ. Acad. Nat. Sci. Phila., vii, 1837, 403; viii, 
1839, 76 (in part only).—DrKay, New York Zodl., i, 1842, 95 (in part only).—WAGNER, Suppl. 

Schreber’s Siiuget., iv, 1844, 104 (in part only).—WaTERHOUSE, Nat. Hist. Mam., ii, 1848, 108 

(in part only).—Aup. & Bacu., Quad. N. Am., i, 1849, 93 (in part only).—GIEBEL, Siiuget., 

1855, 449.—Barrp, Mam. N. Am., 1857, 579 (in part only).—Gray, Ann. and Mag. Nat. Hist., 

3d series, xx, 1867, 224 (in part).— MAXIMILIAN, Wiegm. Arch., 1861, i, 142.—Ross, Can. Nat. 

and Geol., vi, 1867, 436.—WELCH, Proc. Zod]. Soc. Lond., 1869, 228 (seasonal changes of 

color).—GILPIN, Proc. and Trans. Nov. Sco. Inst. Nat. Sei., iii, 1872, 46. 

Lepus hudsonius PAuuas, Nov. Sp. Glires, 1778, 30.—BoppzrtT, Elench. Anim., i, 1784, 99.— ZIMMERMANN, 

Pennant’s Arktische Zool., i, 1787, 96. 

Lepus nanus SCHREBER, Siiuget., ii, 1792, 881, pl. eexxxiv, B (mixed with L. sylvaticus). 

Lepus campestris BARD, MSS. in part (labels and record-books, Smiths. Inst.)—HaypDEN, Am. Nat., iii, 

1869, 115.—Dat1, Alaska and its Resources, 577. 

Lepus variabilis var. GODMAN, Am. Nat. Hist., ii, 1826, 169 (in part only). 

Lepus borealis SCHINTZ, Synop., ii, 1845, 286. 

American Hare, ForsTER, Phil. Trans., Ixii, 1772, 376.—PENNANT, Hist. Quad., 1781, no. 243; Arct. Zool., 

i, 1784, 95. 
Var. VIRGINIANUS. 

Southern Varying Hare. 

Lepus americanus BACHMAN, Journ, Acad. Nat. Sci. Phila., vii, 1837, 403; viii, 1889, 76 (in part only).— 

DerkKay, New York Zodl., i, 1842, 95, pl. xxvi, fig. 2 (in part only).—WAaAGNER, Suppl. Schre- 

ber’s Siuget., 1844, iv, 104 (in part only).—Aup. & Bacu., Quad. N. Am., i, 1849, 73, pl. xi, 
xii (in part only).—Barrp, Mam. N. Am., 1857, 579 (in part only).—Gray, Ann. and Mag. 

Nat. Hist., 3d ser., xx, 1867, 224 (in part only).—ALLEN, Bull. Mus. Comp. Zodl., i, 1869, 

237.—Ha.1, Can. Nat. and Geol., vi, 1861, 306. 

Lepus virginianus HArvan, Faun. Am., 1825, 196.—Fiscurr, Synopsis, 376, 1829.—DouGuty, Doughty’s 

Cab. Nat. Hist., i, 1830, 217, p]. xix.—BacuMan, Journ. Acad. Nat. Sci. Phila., vii, 1837, 301 

(mainly ; somewhat mixed with L. campestris) —EMMons, Quad. Mass., 1840, 58.—THOMPSON, 

Nat. Hist. Vermont, 1842, 48. : 
Var. WASHINGTONI. 

Western Varying Hare. 

Lepus washingtoni Barrp, Proc. Acad. Nat. Sci. Phila., vii, 1855, 333, pl. xv (animal); Mam. N. Am., 1857, 

Gray, Ann. and Mag. Nat. Hist., 3d ser., xx, 1867, 224. 

Lepus americanus var. washingtont ALLEN, Proc. Bost. Soc. Nat. Hist., xvii, 1875, 434. 

Var. BAIRDI. 

Rocky Mountain Varying Hare. 

Lepus bairdi Hayprn, Amer, Nat., iii, 1869, 115.—Merriam, U. 8. Geol. Surv., Sixth Ann. Rep., 1873, 667. 

Lepus americanus var. bairdi ALLEN, Bull. Essex. Inst., vi, 1874, 61, 66; Proc. Bost. Soc. Nat. Hist., xvii, 
1875, 434. 

Var. AMERICANUS. 

Northern Varying Hare. 

In winter, white, except the extreme tips of the ears, which are nar- 

rowly bordered with black. Under-fur plumbeous at base, passing into rather 
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strong brownish-red apically. Hairs white for about the terminal third, then 

brownish-red, with the basal third plumbeous. In specimens from rather 

southern localities, the brown often shows through the white outer surface, 

particularly on the sides of the body. 

_ In summer, above and outer surface of the limbs pale yellowish-brown, 

varied with black, resulting in a general tint of dark umber-brown. Tail 

sooty above, grayish-white below. Lower surface of the body, from the 

breast posteriorly, white; breast, and neck in front, yellowish-brown; chin 

and throat white. Anterior surface of ears yellowish-brown, mixed with 

black ; apical fourth of the anterior border black ; posterior border white or 

yellowish-white. _Under-fur of the dorsal region plumbeous for the basal 

half, shading gradually into pale yellowish-brown. Hairs generally broadly 

tipped with black, the black tip succeeded by a broad bar of pale brown; 

below this to the roots black, shading more or less into plumbeous. 

Length of body, 15 to 20 inches; length of ear about 3 inches; of 

tarsus about 5.25. Ear about three-fourths the length of the head; head 

about four-fifths the length of the tarsus. Average weight about 55 pounds. 

In winter specimens, the whiteness of the surface invades the pelage 

much more deeply than in var. virginianus, wholly concealing the subjacent 

brownish zone, the ears and the upper surface of the head being also pure 

white. The pelage is also much thicker and longer, and the ears are far more 

heavily clothed. 'The brown zone of the under-fur varies in different speci- 

mens from light fulvous-brown to deep reddish-brown. 

Summer specimens vary chiefly in respect to the intensity of the yellow- 

ish-brown tiut intermixed with the black, which ranges from yellowish-gray to 

pale rufous. The relative length of the black tips to the hairs of the dorsal 

surface also varies the general tint, which is often of a very dark umber- 

brown, quite different from the bright-cinnamon tint of summer specimens 

of var. virginianus. 

Among the specimens of var. americanus is a single example of melanism, 

a mutilated skin (No. 6268) labeled as follows: .‘‘ Lepus americanus, Rainy 

Lake, H. B. T.” It is apparently a winter skin, the pelage being very long 

and full. The color is dull plumbeous-black throughout, there being a slight 

grayish cast to the surface of the pelage, particularly on the head, breast, and 

back. Although instances of melanism appear to be comparatively frequent 

in Lepus europaeus, they are very rare among the American Leporide. 

20 M 
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The general measurements of the different varieties of Lepus americanus 

have been necessarily taken almost wholly from skins, and in part by differ- 

ent observers. They are hence less satisfactory than they would have been 

could they have been made from fresh specimens and by a single person.* 

They are in the main, however, borne out by the measurements of the skulls. 

The material, being similar in all cases, affords doubtless a tolerably fair 

means of determining the individual range of variation and the amount of 

variation with locality. Contrary to what usually happens, there is in this 

species apparently no increase in size to the northward, some of the largest 

specimens being from New York, Pennsylvania, and Massachusetts, and 

belong to var. virginianus. The specimens from Maine (see measurements 

of the skulls) scarcely differ from those from the Fur Countries, and the speci- 

mens from the Wind River Mountains (var. bairdi) fully equal those from 

the most northern points. 

In Table XV, the specimens are chiefly from very northern localities, 

and all in winter pelage. ‘The average length of the body is 16 inches, vary- 

ing from 15.25 to 17.10; length of hind foot 5.10, varying from 4.70 to 5.25; 

length of ear 2.70, varying from 2.25 to 3.00. Hence the average length of 

the body is about an inch and a quarter less than in the Massachusetts series 

(see below), while the difference in the hind foot and ear is less than one 

and a half tenths of an inch. The difference in length is more apparent than 

real, as the skins from Arctic America had never been filled, and are hence 

more contracted by drying than the others. The trifling difference in the 

size of other parts corresponds very nearly with that indicated by the 

skulls. According to Dr. Gilpin, Nova Scotia specimens range in length from 

17.00 to 20.70 inches, and a specimen from the Fur Countries, of which Dr. 

Richardson gives measurements, had a length of 19.00 inches. 

In Table XVI are given measurements of twenty-six skulls, mainly from 

the Mackenzie River district. Of these, the average length is 3.04 inches, 

the extremes being 2.30 and 2.87; the average breadth is 1.52 inches, the 

extremes being 1.67 and 1.45. The difference between the average of this 

series and that of another series of fourteen specimens from Oxford County, 

“Tn all the original measurements given in this paper, the dimensions are the distances in a 

straight line between the extremities of the parts measured, and are hence less than if measured over 

the convexities of the surface, as is often done. The height of the ear is taken by measuring from the 
inner base of the ear to the tip, instead of either from the anterior or posterior base, and is hence rather 
less than it would be by either of the other methods. 
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Maine, belonging to var. virginianus (see Table XIX), is practically nothing, 

being less than five one-hundredths of an inch ! 

A more detailed comparison of var. americanus with var. virginianus, and 

also with vars. bairdi and washingtoni, will be given later, with also gen- 

eral remarks on the synonymy of the several forms. 

Var. VIRGINIANUS. 

Southern Varying Hare 

Similar in size and proportions to var. americanus. Winter pelage with 

the white color of the surface extending less deeply, and the ears, head, and 

feet more or less varied with brown. In summer, more rufous, the color 

being rich reddish-brown or cinnamon-brown, instead of dark umber or 

sepia-brown. Winter pelage worn for a shorter time, and the seasonal change 

of color less complete. 

Winter specimens vary greatly in respect to the depth of the whiteness 

of the upper surface. Some are pure white throughout, except the black 

edging of the tips of the ears, the whiteness extending so deeply as to wholly 

conceal the subjacent zone of brown. In others, the brown is visible through 

the surface, or is exposed by the slightest disarrangement of the pelage, and 

the ears remain more or less brownish, sometimes having but little more 

white than in summer. The upper surface of the head and the feet are also 

often reddish-brown. Occasionally, midwinter specimens are sometimes met 

with in which the colors of the summer pelage still predominate throughout. 

The assumption of the white pelage is not only less complete in var. virgini- 

anus than in var. americanus, but, as previously stated, the change begins 

later, and the winter livery is retained for a much shorter time. In Massa- 

chusetts, New York, and Northern Pennsylvania, the change rarely begins 

before the middle or last of November, and, occupying several weeks, is not 

completed till after the middle of December. In Nova Scotia, according to 

Dr. Gilpin,* specimens in the earliest stages of change are generally not met 

with before the end of November; while, in New Brunswick, according to 

Dr. Welch, the first stages of the change may be detected early in October, 

and by the first week of December the change is there fully completed. In 

the northern districts of the Fur Countries, according to Dr. Richardson,} the 

white winter pelage is assumed in October. At the southward, the winter 

* Proc. and Trans. Nova Scotia Inst. Nat. Sci., vol. iil, i, p. 53. 

t Proc. Zoél. Soc. Lond., 1859. 

t Faun. Bor.-Am., i, 218, p. 228. 
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dress is worn for only about four months, the vernal change beginning in 

March; in the middle districts, about five months, and in the higher latitudes 

about six, where the winter dress, according to Dr. Richardson, is worn till 

the end of April. 

Summer specimens of var. virginianus from Massachusetts, New York, 

and Pennsylvania vary considerably in color through the varying intensity 

of the brown tints of the upper surface and the relative length of the black 

tips of the hairs. In some, the black tips are short and inconspicuous; in 

others, so long as to strongly vary the general color with black. The brown 

varies from pale yellowish-brown to dark reddish-brown, the brown tint of 

the under fur also similarly varying in intensity. The base of the under-fur 

varies from grayish to dark plumbeous. 

The exact ranges of varieties americanus and virginianus cannot now be 

well determined, and, as in the case of other intergrading geographical forms, 

can probably never be absolutely defined. According to Dr. Gilpin, the 

Nova Scotia type seems clearly referable to the northern form (var. ameri- 

canus). He describes the dorsal surface as being “sepia-brown, with a yellow 

wash”, and observes that they present none of the bright reddish or cinna- 

mon-brown mentioned by Professor Baird as characterizing more southern 

specimens. Dr. Gilpin’s description hence corresponds very nearly with 

specimens from the Red River district, and from Fort Rae, Great Slave Lake, 

and hence with Dr. Richardson’s description. 

In Table XVII, the first fourteen specimens, all from Massachusetts 

(Coll. M. C. Z.), and all in winter pelage, vary in length of body from 14 to 

20 inches; in length of hind foot, from 4.65 to 5.50; in length of ear, from 

2.40 to 3.60: the average being, length, 17.37; hind foot, 5.24; ear, 2.83. 

Fifteen other specimens (Coll. 8. L),* seven of which are also from Massa- 

chusetts, and the others from New York and Pennsylvania, range in length 

from 16 to 21 inches; hind foot, 4.57 to 5.68; ear, 3.00 to 3.60: averaging, 

length, 18.82; hind foot, 5.24; ear, 3.32. In length, the latter series exceeds 

the former by about one and a half inches, while the hind feet are equal; 

the difference in the length of the ear is nearly half an inch, one-half of 

which, at least, is due to the different way in which the measurements of the 

ear in the two series were taken, as shown by a remeasurement of some 

of the specimens of the latter series. 

In Table XVIII are presented the measurements of twenty-three 

* Measurements copied from Baird’s Mamm. N. Am. 
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skulls, from numerous localities. Fourteen are from Oxford County, Maine, 

and average 3.07 in length (the extremes 3.30 and 2.80) and 1.55 in breadth 

(extremes 1.62 and 1.40). Six other specimens, from different localities in 

Massachusetts, New York, and Pennsylvania, are the largest of the series, 

but they are all very old skulls, and are doubtless larger than the average for 

the localities which they represent, being collected by different individuals, 

and more likely than otherwise were saved from being regarded as “extra 

fine” specimens. They average 3.23 inches in length (extremes 3.35 and 

3.10), and 1.60 in breadth (extremes 1.62 and 1.52). 

As previously remarked under the head of var. americanus, there is 

practically no difference in size or proportions between the series of skulls 

from Maine and the fur countries. 

Var. WASHINGTONI. 

Western Varying Hare. 

Rather smaller than var. vizginianus (of which it is the exact western 

geographical representative), with the summer pelage of a somewhat stronger 

reddish tint; probably white in winter, except in the very mild region about 

Puget’s Sound, where they have been observed to retain their summer pelage 

_ the whole year.* 

The differences between this form and var. virginianus are by no means 

well marked. In color, the tints of the summer pelage are perhaps rather 

stronger in the western form; but even the original specimens described by 

Professor Baird can be matched by specimens from Massachusetts. Both 

the skins and the skulls indicate a slightly smaller size for var. washingtoni; 

but unfortunately one only of the skulls is full grown (this is the largest of 

the series), the sutures of the others being still open, and their general 

appearance is that of specimens but a few months old. The range of var. 

washingtont to the northward and eastward is by no means well known; 

neither are its relations with L. bairdi Hayden. <A series of specimens, in 

winter pelage, collected by Dr. Kennerly (Nos. 5881-6, Coll. S. I.) during 

the Northwestern Boundary Survey, are remarkable for their whiteness, the 

basal plumbeous zone being lighter-colored and much reduced in extent, as 

compared with var. americanus; the subterminal fulvous-brown zone is of 

a more or less pale delicate salmon color, in some specimens nearly or quite 

obsolete, leaving the whole pelage of a snowy whiteness to the base, as in L. 

timidus var. arcticus. "The beautiful snowy whiteness of these specimens is in 
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marked contrast with the mixed white and brown winter pelage of specimens 

from the Eastern States: and even the specimens from the highest northern 

localities, though pure white at the surface, are fulvous and then plumbeous 

beneath. These specimens agree, however, in this character with winter 

specimens from Fort Bridger, Fort Benton, and the Bitter Root Valley, 

which, from the locality, I have referred to var. bairdi, and are in no way 

distinguishable from them. I have also included specimens from “Koko- 

youkuk, R. Am.”, in changing pelage, in this series, which they seem to 

approach quite strongly. 

The skins of var. washingtoni vary in length of body from 15.25 to 

18.50 inches, eight specimens giving an average of 16.68, or about one inch less 

than the average of var. virginianus, and half an inch more than specimens 

from the northern districts of the fur countries, or var. americanus. The ear 

fully equals, and the hind foot scarcely falls short, of the length of the same 

parts in var. virginianus from Massachusetts. The single fully adult skull 

fully equals the average of eastern examples. The measurements given in 

Table XIX are taken wholly from the skins, many of which are unfilled and 

evidently much shrunken. The measurements of the skulls (Table XX), as 

before stated, are mainly from more or less immature specimens. The pro- 

portions are not essentially different from those of eastern specimens of cor- 

responding age, and the ears and tarsi are fully equal to these parts in var. 

virginianus, instead of being shorter, as has been supposed. 

Var. BAIRDI. 

Rocky Mountain Varying Hare. 

Size and proportions same as those of the other varieties of americanus. 

Winter pelage sometimes wholly snowy-white to the base, as in the Arctic 

Hare; generally with the outer white zone extending much deeper than in 

any other form of americanus, with the middle zone much paler, varying from 

a faint shade of fulvous to a delicate salmon tint, and the basal plumbeous 

zone greatly reduced in extent, and lighter-colored. In summer, above pale 

grayish-brown and black, the black being often the prevailing tint; under-fur 

whitish, sometimes almost pure white, with the middle brown zone of the 

other forms obsolete; under parts (excepting the pectoral region) and the feet 

pure white; general color of the ears black, washed more or less with whit- 

ish, and with a very broad conspicuous white border. 

In different specimens, the color of the dorsal aspect in summer varies 
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from pale _yellowish-gray to yellowish-brown, varied with black. The hairs 

have a very long black tip, with a narrow subterminal bar of yellowish- 

brown, of varying intensity; thence to the base black. The effect of the 

long black tips is to give a much greater prevalence of black over the other 

tints than is seen in the other forms of americanus, imparting a general sooty 

tint to the whole upper surface. In some specimens, the black is quite the 

prevailing tint, especially over the rump, which region, in some specimens, 

is wholly black, varied with white by the white under fur showing through 

the surface color. The feet are wholly white, and there are generally a 

few white hairs on the back—traces, doubtless, of the winter pelage. The 

anterior part of the body above and the head are more or less rufous, this 

tint being most developed on the upper surface of the head. The white 

under-fur (varying in different specimens from white to grayish-white) always 

shows through the surface color more or less,and is conspicuous on the slightest 

disarrangement of the pelage. In one specimen only (No. 11099, from Lewis 

Lake, Wyoming Territory) is there a very decided trace of the yellowish 

zone that terminates the under-fur in the other forms of Lepus americanus. 

Typical examples in summer pelage of this peculiarly interesting form 

give the impression of its being thoroughly distinct from any other form of 

americanus; but comparison of a series of specimens from the original locality 

of L. bairdi with others from the Red River district reveals a decided tendency 

to intergradation between these forms. The most prominent distinctive fea- 

tures of var. bairdi in summer pelage are its pure white under-fur, the long 

black tips of the hairs, and the white feet, and in winter the tendency of 

the pelage to become pure white to the base. Some of the summer speci- 

mens from the Red River district and from Fort Rae (northern shore of 

Great Slave Lake) also have white feet, and the pale yellowish-gray of the 

back is also strongly varied with black, and the under-fur is simply dusky, 

without the fulvous termination. Again, occasional specimens of bazrdi 

have the fulvous apical zone of the under-fur slightly developed. Var. 

bairdi, in its blackish-gray dorsal surface and white under-fur, bears a strong 

resemblance to summer specimens of L. ¢imidus var. arcticus, from the Arctic 

coast; but the great disparity in size and the differences in the skulls forbid 

the supposition of any very close affinity between them. 

The few measurements obtainable from the considerable series of skins 

before me (mostly in a very bad state) are presented in the following table. 

The length varies from 15.50 to 18.00 inches, but on one or two of the 



312 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

labels the collector has written “Length 19 in.” The length of the ears and 

hind feet fully equal the dimensions of these parts im the largest specimens 

of var. virginianus, and indicate var. bairdi as perhaps the largest form of 

the group. The ears also appear relatively longer than in any other form. 

The skulls of which measurements are given are limited to two specimens, 

both immature, they still retaining the last temporary molar.* 

This variety appears to be strictly an alpine form, inhabiting the snowy 

summits of the higher portions of the Rocky Mountains. The specimens in 

summer pelage are, with one exception, all from the Wind River Mountains 

and other ranges near the head of the Yellowstone River, one being from the 

mountains of Colorado. Others, in winter pelage, are from the mountains 

west of Fort Benton, and from the Bitter Root Mountains near Fort Bridger, 

one also coming from as far south as Cantonment Burgwyn, New Mexico. 

I was informed by hunters and mountaineers, while west in 187], of the 

occurrence of a white hare with very large broad feet in the Snowy Range of 

Colorado, in the Medicine Bow Mountains of Wyoming Territory, and in the 

Wasatch Mountains of Utah, which I doubt not is referable to this variety. 

The hunters spoke of it as being peculiar to the snowy region, and as very 

different from the white Hare of the plains (Lepus campestris), or from any 

other species with which they were acquainted, in the great breadth of its 

heavily-furred feet. 

TABLE XV.— Measurements of LEPUS AMERICANUS var. AMERICANUS. 

2 From tip of nose to— Ten oend Length of— 

= E 
: Lema: i =| peal gs| Seles: 
g Pare (erage esas eae heh Ce 
3 a a a 5) S 2 S S = a 
5 an| A iS) o a e i= & R | 

6965 | Yukon River, mouth of Poreupine.--.| ¢ | 1.90 | 3.25 | 3.50 | 16.25 | 2.00?) 4.90%) 3.00 | 5.25 | 3.00 | Fresh. 

6968 | 2200) |e-=sa4/"35S0u! i750" | P2200) css 80) | eee eae emer sedo: 
8998 fol 5.25 | 2.75 | Skin. 

4444 5.10 | 2.55 |..-.do. 

4452 nged 4.70 | 2.75 | Fresh 

4430 re) 5.15 | 2.70 | Skin. 
4434 acre 5.10 | 2.55 |..-.do 

| 4435 2 5.20 | 2.65 |....do 
| BA3G 4 | Sten = MO io as ww lo Saou sate ona s ow a eH eee | Sewe | en o| See eee eee | eee | eee 2.50 | 5.25 |.-.... --do. 

4437 Sf eed esocee eee. 1G, 04) |baaesallsesscc 2.45 | 5.20 | 2.80 |....do. 

| S712} PRed River|Settlement-——- <-/-<-< -s<c2a.|ane <|eoawal| -aeeee| oaeeee) see eee ee eee seers 2.35 | 5.15 | 2.80 |.-..do. 

3901 Ber loss 0O5 poneoe| becca looscoose seserc| ossece 2.45 | 4.75 | 2.25 |..-.do. 

4428 Qe MS 75)]) SOON S850! || 2.0755 | eon 225) enact a eres Fresh. 

* Several other skulls came to hand later, but I find that, through inadvertance, no measurements 
of them were taken before they again passed out of my hands. 
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TABLE XVII.—List of specimens of LEPUS AMERICANUS var. AMERICANUS.* 

¥ A 

coe a: 
2 Cl 5 
8 to .] £ 

A lee] 2] ¢ ; 3 3 = a oL Locality. 

f -| as I i=} 
Seige| 2] & 
BelE 2) 2 | # 
1S) o ° na 

8996 | 7579 | 584] go’ | Nulato, Alaska.... 

8998 | 7580} 587 |....-.]..--.- dotesssssca5 

8999 |..... 586 (oh |lbemccie OM Accsacagce 

6965) }---- =. 1012} o | Yukon R., mouth 

of Porcupine. 

Roe-() nisscaossssecs 

Sao) 

Fort Yukon 

Peel River ....-... 

Fort Resolution -. 

La Pierre’s House 

S200. chen chose : 

When col- 

lected. 

Jan. 27, 1867 

Jan. 27, 1867 |. 

Jan, 27, 1867 |. 

Noy. 18, 1860 

Mar. 15, 1861 |. 

Mar. 16, 1861 |. 

Jan. —, 1861 |. 

Jan. 20, 1862 

From whom re- 

“ae (Ose 

B. R. Ross 

L. Clarke, jr -- - 

Nature of spe- 
Collected by— Remarks. 

ceived. cimen. 

Intern, Tel. Ex- | W.H. Dall....| Skinandskull. 
ped. 

padi cacosceoase bea Meeeoscosuisese dolessssee se 

Bod Wigan scnencce Sead nomsesane Skinkaessese=s 

R. Kennicott....| R. Kennicott..|.... d0).- <==: <--- 

Se OOo sso eee cee eee eee oigeeen tes \ 

Ses eae se moos esac Wrececrasec 563 GD sceacees 

Sat s-scseosse dosed adeionssd 554 Goeee—-aaes 

Bosna See | Beads We osecaas SEU occoes= 

Seonceceecnbeactl socasesculs sadiOcsecsosoc 

S00) Ssascescsc! Msc) sSkassase BaD igencsoser 

pactilt) scesocasee sod Me noseesee| oe. OOo ane 

J. Lockhart ..|....do ......--. 

Ronee aWaae eee canes GAGandet--=)/-2=do~.-----—- 

CWesterscod Weceihh cosccoccd 

sestil) Casseciecn 

Skin ..........|Very young. 

A, McKenzie...) Skin ...-.---- Very young. 

L--Clarke jr -.}---- do - 

steetaseoeocsi: ..--do ..-----.-|/Very young. 

SSS SS ARTE Skulls on ee 

esooeeme cages tas|poos (il) aas- 

* All the skulls of this list had been labeled at the Smithsonian Institution L. campestris. 
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eaten 4322 

concen 4317 

4444 | 4319 

4441 | 4320 

Sccers 4311 

4443 | 4328 

4425 | 4329 

4445 | 4330 

4426 

4429 

390L 

3902 

3903 

3015 

3212 

4022 

LEPORIDA.—LEPUS AMERICANUS VAR. AMERICANUS. O15 

TaBLE XVII.—List of specimens of LEPUS AMERICANUS var. AMERICANUS—Continued. 

Original number. Sex and age, 

Locality. 

do 

Red River Settle- 

ment. 

When col- 

lected. 

6, 1860 

From whom re- Nature of spe- 

July 27, —|.--- 

Rainy Lake, |.--------.-- Wm. Mactavish 

HBr: 

Dog Lake........ Summer ....| R. Kennicott-.-- 

Merthy Portage...) July 27, =5 

pee icsaseadcuesos July 27,— |.-. 

July 27,-— |... 

July 27, — |... 

Wm. Mactavish|}. 

R. Kennicott -.|- 

Gcivedi Collected by— nan Remarks. 

R. Kennicott....| R. Kennicott..|.--. i eccera 

adil ceerasanes ---do Skully... ....2-= 

Spec ORRasnesnos -.do Skin and skull. 

eae dO meee ensees eres OO Festa ema eee OO hearer 

eel CO eeaeetsies s Snail beeen ee pees OOlse saeafese 

B. R. Ross..-..-..| A. McKenzie - 

.| R. Kennicott....| R. Kennicott.. 

Packt ie soscncroe e200 

J. McKenzie... | J. McKenzie -. Black. 

Skin andskull. 

Skin}essseoee- 

Skin andskull 

hore Aspensods 
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Taste XVIIL.—Measurements of LEPUS AMERICANUS var. VIRGINIANUS. 

Z From tip of nose to— Tailggend Length of— 

E 3 
2 Locality. “ 3 ‘= | Nature of specimen. 

2 a ea og fee ee 3 eee Wael Se el 2) el eS 
3 ea ealleisieleo ie tess We ts asia) is 

4.20] 20.00 | 1.40 | 2.50 | 2.35 | 5.35 | 2.85 | Skin. 
4.15] 17.50] 1.40 | 2.30] 2.55 | 5.45 | 2.80 |....do. 
AsO53 sia Geese | meee 2.25 | 5.10 | 3.00 |....do. 
4,60 | 17.50 | 1.55 | 2.30 | 2.55 | 5.50 | 3.60 |....do. 
4.(0} 17.50 | 0.85 | 2.00 | 2.45 | 5.30 | 2.90 |..-.do. 
4.00 | 17.50 | 0.85 | 1.50 | 2.40] 5.15 | 2.90 |....do. 
ASO0)| (tO) | eens |oeeeee OUST | fees aces weet 0s 
A520) ot 00 | ee aes|eeee es 2.55 | 5.50 | 2.80 |... do. 
4.15 | 16.75 | 1.40 |-2.30 | 2.60 | 5.50 | 2.95 |....do. 
SESS Weel Bsi15)| Reaees | sane 2.20 | 5.15 | 2.75 |....do. 
3.85] 16.06 | 1.00 | 2.15 | 2.45 | 5.10 | 2. 40 |....do. 
3.75 | 15.25 | 0.85 | 1.60 | 2.15 | 4.65 | 2.40 |.-..do. 
3.80] 14.75 | 0.90 | 2.15 | 2.35 | 5.00 | 3.00 |....do. 

PERU | SERGI) | Eeeeerlleancen 2.50 | 5.20 | 2.60 |.-..do. 

3:75) |) (21500! |=-s-22|-- = 2.25 | 5.15 | 3.35 | Skin. From Baird. 

vets 20. 00 BelOg|eoesee eee edos 
aaa 18. 50 4.85 | 3.13 |....do. 

=--| 18.50 5.20 | 3.15 |....do. 
ane 17250) poesen | eee |e sea ras) Gl eeedas 
Ea Gy! fey IY Ieee | oeetsee tees 4.98 | 3.05 |....do. 
3.22)) 17.00 | 1.33 || '2:93'].2.... 5.46 | 3.30 |....do. 
pees Py See ee Pel eres Seat || SEG Uy lasccttns 
4.00] 19.50 | 1.33 | 2.92 ]..... 5.38 | 3.40 |....do. 
ae P8500) Soca | esse | eee aesl| ibs 634/360 eee: 
3.60 | 18.00 | 1.15 | 2.25 ]...... 5.68 | 3.38 |....do. 
4.37] 22.00 |1.00 | 1.75 | 2.55 | 5.50 | 3.40 |....do. 
4.18 | 19.00 |.---.- pa | Sess a ee 3.40 |....do. 
3.25 | 16.00 | 1.33 | 1.75 | 2.58 | 4.84 | 3.42 | Fresh. From Baird. 
3.50 | 19.50 | 1.58 | 2.42 | 2.50] 5.50 | 3.58 |....do. 
4.00 | 20.00 | 1.50 | 2.25] ..--. 5.50 | 3.00 | Skin. From Baird. 
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LEPORIDAI—LEPUS AMERICANUS VAR. VIRGINIANUS. 

TABLE XIX.— Measurements of skulls of LEPUS AMERICANUS var. VIRGINIANUS. 

317 

<2 agentes 
~ = 2 o 
= b= & a eS 

ey) ee a. £ 8 & 
a B\/E/& |S8 2 |e |3 
= ma |e Sat oc + 5 
= Se AS la ls 4 S 
Seals eS Nee ene Vs ole 

; almlSlSiK [&&s(SleE.la |S)als 
BI Locality. a/3/8/S/2]e2 of) |e5|/% =| t&|&| Remarks. 
= ere eo Pe ise Versa ee lia 1 al Bois 

: See tesne ls. (ssl arses (eas 
a bo Blealele .|88&)]s|/esl|e rail jeri (5 

3 g/2/8/2)2/S (7 el7sl2 lee] 8s] 2/44 
5 Ale | site ba lasses elec l2e|s | 5 | 8 “Ek aml 3 3 = e)/e]/ole 
= H/S/E|2)2| 212 /Sa|Ba| SES ES) Sle) e 
fo) nN\H(O|AlAZi4\4 |b p p|Pp i=) BP/AlA 

960 | Middleboro’, Mass.) ¢ 3. 15}. 60/0. 70) 1. 23/0. 65/0. 64) 1.00 | 1.25 |0.37) 0.30 | 0.65 o. 4a!2, o5/1. 47 

959) | eat CO renee one =e o 3. 24) Ir 52/0. 70)1. 32/0. 68/0. 70) 0.97 | 1.27 |0. 40) 0.28 | 0.58 |0. 502. 2511. 50 

316 | New York.-.-..--. 3.10 1. 55\0. 64) 1. 25)0, 66,0. 5¢| 0.94 | 1.30 0.36) 0.27 | 0.57 |0, 502. 201. 50 
zal i 4 | Immature; me 

(317 mckileaossas cons 2. 75/1. 46/0. 65) 1. 0/0. 65/0. 50) 0.85 | 1.12 (0.31) 0.25 | 0. 42 |0. 45)1. 92/1. 32) lars 5. 

Ba ooent tN) pomscn eee ... 3. 30/1. 62/0. 76/1. 37/0. 76.0. Ge} 1.00 | 1.35 |0.37) 0.30 | 0.63 0. 52/2. 30 1. 55) g 
| | 

aese4 So COA seen 3. 35/1. 60/0. 66)1. 40/0. 650. 54) 1.00 | 1.35 |0.34) 0.35 | 0.58 0. 47/2. 35 1. 60) 

CAL Gees (ee Soeecene 32 a5lt, 67\0, 70) L. 32)0, SoM 62] 1.05 | 1.32 |0.35) 0.29 | 0. 60 |0. 50/2. 35/1. 60 

Heecas Upton, Oxford 3. 05.1. 62/0. 57/1. 22}0. 60\0. 5U} 0.95 | 1.27 |0.35) 0.25 | 0.55 10. 45)2. 17/1. 45) 

Courty, Me. 

0. 62]1. 25/0. 67,0. 50) 0.93 | 1.23 |0. 32) 0.25 | 0.53 |0. 43:2. 101. 37 

0. Gf/1. 45/0. 74/0. 62) 1.00 | 1.27 )0.32) 0.27 | 0.60 |0.502. as: 63) 

0. 57) L. 26.0. oe 56] 0.92 | 1.20 (0. 33) 0.25 | 0.55 (0. 47/2. 03 1. 37 

0. 6=}1. 27,0. 70/0. 54] 1.04 | 1.23 |0. 28) 0.25 | 0.57 [0. 50/2. 22/1. 43) 

3)0. 60/1. 25/0. 58/0. 54] 0.92 | 1.23 '0. 38 0.27 | 0.60 0. 47,2. 12,1, 43 

0. 55} 1. 1€|0. 60/0. 50] 0.87 | 1.20 0. 28) 0.26 | 0.52 |0. 40/2. 03)1. 25) 

0. 65) 1. 24/0. 65/0. 60} 0.95 | 1.25 |0. 28] 0.28 | 0.62 (0, 45/2. 15 1. 47 

0. 65) 1. 26/0. 67/0. 50} 0.93 | 1.25 0.30) 0.27 | 0.57 |0. 45/2. 10.1. 40 

5/0. 67/1. 30/0. 65/0. 62} 0.98 | 1.25 |0. 32) 0.27 | 0.58 haa fauna 

0. 72) 1. 24/0. 65/0. 54] 1.60 | 1.33 |0. 30) 0.28 | 0.60 |0. 52/2, 25)1. 45) 

0. 70} 1. 25/0. 65/0. 52] 1.03 | 1.32 |0. 37) 0.30 | 0.58 |0. 542 20/1. 60) 

0. 65) 1. 30/0. 55/0. 54) 0.98 | 1.30 |0.35) 0.25 | 0.57 |0. 47/2. 05 1. 45) 

0. 65) 1. 28)0. ee 50] 1.00 | 1.30 |0. 30) 0.24 | 0.58 (0. 47,2. 05 1. 50) 
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TABLE XX.— List of specimens of LEPUS AMERICANUS var. VIRGINIANUS. 

a jw .|2 
A ae 8 SF A When col- 

= Ba ees Locality. lected. 

S (32/813 
Se sree ies) 
a na ees 
oO o O;}n 

AGU ee sec| Face) seas 

RIS0T)|See eee secant 

“AY eel seme! Ke en 

AUS | Ges S5] keel Bete 

iat ay C0) ee | ee 

*1511 ||. 5| Rose Seec 

51 9 2h) P| Ee ee 

*1513 

*1514 

*1515 

*1516 

*1517 
*1518 |.. 

41519) |. 

*2607 |. 

*2225 |. 

*2534 |. 

*2533 

S05) Be ae mall eels © | Lake Superior 

From whom re- Nature of speci- ete Collected by— 1 
men. 

. 

Bie SAMS e ee eieee | ee ee aoe ee ee 

250 | 1202 |....|... | Quebec, Canada ...-....--- Aug. —, 1853} S. F. Baird ....... PHA aA SONG Geis ear Skin and skull. 

1440) |e See ¢ | Middleborough, Mass ...... Mar. 77,1856] J. W. P. Jenks....| J. W. P. Jenks ....| Skin. 

JOG), eee ee S6c8| Besse OOS. sees oes NOY. 30) 1855)]eaedO) ex enece eens |-=—s OOemenesacerees| ace do. 

1076 |..... B7| eee] eae dee oe eee INOW. 23; 1855) pase OO cop sects seen! en < CRBS REesaceree pec do. 

959 | 2008 |..-.] oi |.....- Ooze -eedesce esses Oote s2371855) 2 dO se nnanceeeeo las oe C (a@asteccosca: Skin and skull. 

960!) (2008S oso], kPa yee ocal cee ee eae Octer 10855) | 2a dorian eases | san (1) Sbascesonsacel oosetils 

S143") 52-555 255 ----| Massachusetts ....--- aes Summer..... Boston Society of |-.--...-....-..----- Skin. 

Natural History. 

2a EEA eet Semel Berea GO weespccses eee erases =e Oeenae as Bee (IE Ra eee en resees| acess oss assoceesee [5555 do. 

ot) Pe seo| eects ---| Essex County, N. Y......... Winter...... S. E. Hale......... §. E. Hale .........}---. do. 
DLOBYy | eee eee ....| New York State --do -...-.. 

eee GOs acer 

Dec. 1, 1854 

Feb. 2, 1655 

-| Oct. 6, 1855 

=| WANTED. - <== 

Sacesb cobesascéoce S4|losc Gls se 

-| Sept. 6, 1855 |. 

* Specimens frony Museum of Comparative Zodlogy, Cambridge, Mass. 
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TABLE XXI.—Measurements of LEPUS AMERICANUS var. WASHINGTONI. 

8 From tip of nose | Tail toend Length of— 
8 to— of— g 
a a 
2 Locality. 3 43 oe Nature of speci- 
Ei : S S = men. 
2 Sole et lee 
‘3 et : < 2 go So 8 ro 3] | = = 2 S aS 
a oe ° CI o = o oma oO 
oO RB °o & - iss) a is} isa) 

18.50 | 0.66 | 1.50 |...... 4.42 | 3.25 | Skin. From Baird. 

18.00 |.--.-- secens|ene---| 4.20 ]...... ----do. 

16. 00 513})| Soe ----do. 

17. 25 5.20 | 3.10 |....do. 

16.25 5.00 | 3.15 |....do. 

16. 00 4.75 | 3.00 |.-..do. 

5.00 |...--- ---.do, 

5.25 | 3.05 |....do. 

4.50 | 2.90 |....do. 

4.80 | 2.60 |....do. 

TABLE XXII.— Measurements of skulls of LEPUS AMERICANUS var. WASHINGTONI.” 

: = = 

> = £ |3 8 as 
i ce cs os |B a= 3 Ee a a 
Ss ‘a ; gy 6 ° a + 

2| 3 Se eater Veale ig |g 
cS es Big) 2 | 2 id ideale |S | |s 
be | ye) a rc ° Se Ge S Ss ja = . 3) 

3 I : Pe ect ih KS 2) SS 2/4 
FI e) Locality. i a/e\2| = is g zg &| 2 |e é g a = 

= |e S/S|sig| a] a /2 |24) 2 |8°\38 8 Coin aiced 
o qa wm | Fl/e) es 8 a Se Ie | oe | S'e!s Big E E g 5 g/e]e|s ) Se Eh |=) 2) wish ase rse el al & = 
Bale alSlalal 2 le lease] & (s2leeie2| 2 | 5 3 e|e ¢ 5 § Sc i | eas a GPa lanl eSolbe ee alesis [et Esl etl eeielten Sees Wet en, Balhae 
is) 3) HIO|A|A| A a) p Bip |p p re 4 

2408 |. Steilacoom, Wash..-. -|2. 87/1, 50/0. G5. 15) 0.65 | 0.52 | 0.90 | 1.18 | 0.27 | 0.23 | 0.52 | 0.40 | 2.00 | 1.42 

6864 2. 80/1. 40/0. 60.1. 12) 0.60 | 0.50 | 0.81 | 1. 10 | 0.28 | 0.23 | 0.50 | 0.40 | 1.96} 1.27 

6865 2. 96 1. 48/0. 65/1. 22) 0.64 | 0.52 | 0.95 | 1.20 | 0.36 | 0.26 | 0.55 | 0.45 | 2.00 | 1.37 

6866 .}2. 93'1, 45/0. 65.1. 15] 0.58 | 0.60 | 0.87 | 1.24 | 0.36 | 0. 26 | 0.55 | 0.42 | 2.03 | 1.35 

6868 2. 90/1, 43/0. 63)1. 15) 0.58 | 0.52 | 0.85 | 1.12 | 0.32 | 0.25 | 0.52 | 0.45 | 1.92 | 1.37 

3667 | 3817 | Chiloweyuck Depot, Wash. |3. 101. 46/0. 65 1.25) 0.65 | 0.60 | 0.92 | 1.25 | 0.36 | 0.25 | 0.60} 0.42 | 2.03] 1.38 

* No. 3667 is the only aged specimen in the series; in the others, the sutures are still quite open. 
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TaBLeE XXIV.—Measurements of LEPUS AMERICANUS var. BAIRDI. 

5 Tail to end 
2 From tip of nose to— of. Length of— 

5 & 
o : - 

3 Locality. ie < Da Nature of speci- 

Ey s = S ~ men. 
2 3 Ste | Se eee la 
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oe D> i a S) 3 v Ci 3° = io 
Oo 2 BR BR (=) is a ies] & B I 

4262 2.50 | 5.25 | 3.20 | Fresh 

4263 2.60 | 5.40 | 3.60 |_...do. 

4204 2.70 | 5.50 | 2.95 | Skin. 
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3992 Qeeo | 4.90) 1/290! |2=-. do, 

40,9) | Swestiot Kort Benton. <<. <ec<3|so~s4|-nee=|-ooss-|soa-<- | om = —-7|. ooo 2.40 | 4.90 | 3.25 |....do. 

TABLE XXV.—WMeasurements of skulls of LEPUS AMERICANUS var. BAIRDI. 
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General remarks on LEPUS AMERICANUS and its varieties. 

Lepus americanus differs from the other Varying Hares in its much 

smaller size and relatively shorter ears, as well as in the size and proportions 

of the skull. Aside from its white winter pelage, it also differs much from 

all the other Hares of this continent in color, proportions, and in cranial char- 

acters, and from most of them, moreover, in size. 

Of its four geographical varieties (americanus, virginianus, washingtoni, 

and bairdi), var. bairdi seems to be the most strongly marked. Var. ame- 

ricanus is the northern form, with a softer and longer winter pelage, more 

heavily-clothed ears and feet, with the white of the surface invading the 

pelage to a considerable depth, and with a duskier, duller-tinted summer 

pelage. By gradual stages, however, it shades into var. virginianus, its south- 

ern representative on the Atlantic coast, which has the whiteness of the 

winter pelage restricted to the surface, only partially concealing the color of 

the under fur, and in which the summer pelage is of a brighter or redder 

tint. Var. washingtoni is the southern Pacific coast form, known at pres- 

ent only from the region about Puget’s Sound. In summer pelage, it is rather 

more rufous even than var. virginianus, but by no differences as yet discov- 

ered is it always distinguishable from the latter form. Like virginianus, it 

is a southern representative of americanus, with which it insensibly inter- 

grades. Var. bairdi occupies an intermediate geographical position, and 

may be regarded as an alpine form. Its distinguishing features are in the 

summer pelage the prevalence of black, the white under-fur, and white feet, 

and in winter the tendency toan entire whiteness of the under-fur. It shows, 

however, decided intergradations with the northern form, as well as with the 

two southern forms, with which it essentially agrees in size and proportions. 

So far as at present known, there is no very marked variation in size with 

locality throughout the wide region inhabited by the varieties of, L. ame- 

ricanus. 

GerograpHicaL DistriputTion.—Lepus americanus, in some of its forms, 

occupies the wooded portion of the whole northern half of the continent, 

extending southward in the Rocky Mountains as far, at least, as New Mexico ; 

its southern limit of distribution coinciding very nearly, apparently, with the 

isotherm of 50°. On the Pacific coast, the species is represented in var, 

washingtoni as far south as the head of the Willamette River; in the interior, 
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through var. bairdi, it extends throughout the higher parts of the Rocky 

Mountains south, at least to Cantonment Burgwyn, New Mexico; to the 

eastward of the Missouri River, as var. virginianus, it occurs in Minnesota, 

and thence eastward throughout the northern parts at least of nearly all the 

northern tier of States, and in the Alleghanies southward, at least to Vir- 

ginia, and on the Atlantic coast to Connecticut. Its limit in the Eastern 

States hence nearly coincides with that of the Alleghanian fauna. To the 

northward, it ranges to the limit of trees, extending even to the very borders 

of the Arctic Barren Grounds. 

The range of the several varieties is not so easily indicated. Var. ame- 

ricanus seems to remain well-defined as that type southward to New Bruns- 

wick and Nova Scotia on the Atlantic coast, and as far as the Red River 

Settlements in the interior. Var. Gatrdi, occupying the higher parts of the Rocky 

Mountains, separates the two southern forms, virginianus and washingtoni, 

and doubtless extends a long way northward into the habitat of var. ameri- 

canus. Var. americanus is the form received from Southern Alaska, but its 

southern limit on the Pacific coast is not as yet known. Var. washingtoni, 

however, has been received from as high as about latitude 55°. So far as 

our present knowledge goes, we may define the habitat of var. virginianus as 

occupying the Atlantic coast-region from Nova Scotia to Connecticut; the 

whole of the higher parts of the Apalachian Highlands as far south as 

Virginia, and probably to North Carolina; in the interior, the northern half 

of the northern tier of States, and the southern half of the Canadas, west- 

ward to the highlands bordering the northern shore of Lake Superior, where 

here and in Northern Minnesota it doubtless gradually merges into variety 

americanus. 

Synonymy.—We find allusions to the Zepus americanus auct. in the 

writings of several of the early authors, among whom is Kalm, who refers 

to it briefly in his Travels (vol. ili, p. 59, English ed.), and supposed it to be 

identical with the Varying Hare of Europe. The first specimens reached 

England in 1771, and were described in the Philosophical Transactions (vol. 

Ixii, p. 4) by Daines Barrington in 1772 under the name of the ‘“Hudson’s 

Bay Quadruped”. In the same volume, it is again more fully described by 

J. R. Forster, who gives also some account of its habits, but, in so doing, 

quotes Kalm’s reference to quite a different species (the Z. sylvaticus Bach.) 

inhabiting New Jersey. Pennant, in his History of Quadrupeds (in 1784), 
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while quite accurately describing the animal, confounds it with other species ; 

for, in speaking of its distribution and habits, he quotes not only Kalm’s refer- 

ence to the L. sylvaticus, but also Lawson’s account of the Rabbit of Carolina. 

Erxleben, in 1777, based his L. americanus on Kalm (his reference to the Hare 

of Hudson’s Bay, not the southern Gray Rabbit), Barrington, and Forster, and 

his diagnosis is in every respect applicable to this species, and to this alone. 

Gmelin’s account is abridged from that of Erxleben, he citing the same 

authors. Shaw, and some other later writers, continued to confound it with 

other species, giving as its habitat the whole of North America. Pallas, in 

1778, described it under the name of Lepus hudsonius, and Schreber, in 1792, 

as Lepus nanus. While Schreber's diagnosis refers exclusively to L. ameri- 

canus, he blended its general history with that of LZ. sy/vaticus. Desmarest, 

in 1822, rather increased the confusion already existing by giving a descrip- 

tion referring mainly to LZ. sy/vaticus under the name of Z. americanus. In 

his references, he cites not only Erxleben and Pallas, whose descriptions refer 

exclusively to L. americanus, but also Schoepf, whose description of “ Der 

Nord-Amerikanische Haase” as exclusively refers to L. sylvaticus, while he 

gives its habifat as including not only the region west.of Hudson’s Bay, but 

also the Carolinas, Florida, Louisiana, California, and Mexico. From this 

time, however, till 1842, the name americanus was often applied, even by 

American writers, to the Z. sylvaticus, it bemg thus used by Harlan in 1825, 

and later by Fischer, Audubon, Emmons, Thompson, and others. Harlan 

still further increased the confusion by redescribing the L. americanus under 

the name of L. virginianus, supposing it to be a new species; while Dr. 

Godman, in 1826, considered it as identical with the L. variabilis of Kurope. 

The mistakes of Desmarest and Harlan were repeated even by Dr. Bachman 

in his first paper on the American Hares, published in 1837. In the mean 

time, however, Dr. Richardson (in 1829) had re-instated Erxleben’s name of 

LL. americanus, and Dr. Bachman, in a supplemental note to his paper, recti- 

fied his former error. In 1839, in a second paper on the American Hares, 

Dr. Bachman refers to this species under its proper name; and, in 1849, in 

the first volume of the Quadrupeds of North America, fully elucidates its 

synonymy, giving Erxleben’s description in full. Since the date of Dr. Bach- 

man’s second paper, the species has been generally recognized by its proper 

designation. I find, however, that all the skulls of this species, in the Museum 

of the Smithsonian Institution, from the Hudson’s Bay Territories, are marked 
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L. “campestris”. Some of them, however, bear the partially-erased name L. 

“americanus” of a prior determination. The skins, however, of these same 

specimens, are still labeled L. “americanus” or L. “americanus?” whenever a 

specific name is added, some being labeled simply “Lepus”. The L. “cam- 

pestris” of Hayden, referred to in his description of L. bairdi, belongs to 

this northern form, as does also the ZL. ‘campestris Bachman” of Dall, given 

in his nominal list of the Mammals of Alaska, as shown by his specimens still 

in the collection of the Smithsonian Institution. 

Respecting this application of the name campestris, Professor Baird 

writes me (under date of March 31, 1874) that he was “‘still not convinced that 

the Lepus virginianus of Richardson refers to the Townsend’s Hares of the 

Upper Missouri. The specimens described by Richardson”, he continues, 

“are of course too imperfect to permit any satisfactory description; and the 

dimensions given are probably too large. It is entirely out of the question 

for Richardson to have overlooked the occurrence of the northern variety of 

Lepus americanus, as it is found everywhere, from Fort Garry northward, is 

very common on the Saskatchewan, and constitutes a large portion of the food 

of the Indians in the regions traversed by him. It is particularly abundant 

about latitude 55°. In the many collections that we have had from the Hud- 

son’s Bay Territory, you will note the entire absence of any Hares resembling 

the townsend. If my supposition be correct, then, if you give a name to 

the grayish northern form of the American Hare, that should be campestris, 

and 'Townsend’s name be retained for the big Missouri River species.” 

As already noticed under the head of Lepus campestris, I consider Rich- 

ardson’s J. virginianus (subsequently named campestris by Bachman) to refer 

beyond question to the long-limbed, long-eared, and long-tailed Townsend 

Hares of the Upper Missouri, and can see no reason for presuming the meas- 

urements given as “probably too large”. Bachman certainly understood his 

name to apply to a long-eared, long-tailed Hare so like what he later named 

L. townsendi that he repeatedly states his conviction that they would prove 

to be the same, he having been at first erroneously informed that the ZL. 

iownsendi never became white. As to Richardson overlooking ‘the north- 

ern form of Lepus americanus”, he certainly did not do so, as he has described 

it in detail under that name, and especially refers to its importance to the 

Indians as an article of food, and their method of capturing this animal. 

Furthermore, he distinguishes the L. virginianus as a prairie species, while 
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his L. americanus is not found in such places, but inhabits thick woods. He 

says particularly that ‘‘on the barren grounds to the eastward of the Copper- 

mine, and on the extensive plains or prairies through which the Missouri and 

Saskatchewan flow, it is replaced by other and larger species”—respectively 

his L. glacialis and L. virginianus. Furthermore, his description of the 

summer pelage of his L. americanus corresponds perfectly with the specimens 

in the Smithsonian Institution from the Red River district northward to the 

Yukon. Several points in his description of L. virginianus, aside from its 

size, as the color of the under fur of the back, are wholly inapplicable to the 

LL. americanus, but strictly accord with the characters of the Townsend’s 

Hares. * 

The differences, as already noticed, between the northern and southern 

forms of L. americanus are quite appreciable, and, in giving them varietal 

designations, it becomes necessary to restrict the name americanus to the 

northern form, the earlier descriptions of americanus being based solely on 

specimens from Hudson’s Bay, while Harlan’s name of virginianus is alone 

applicable to the southern form, his description being based on Virginian 

specimens. As already noticed, the Nova Scotia and Red River specimens 

belong to the northern type, the southern form being mainly if not wholly 

restricted to the northern parts of the United States east of the Missouri 

River. 

Lepus washingtoni was first described by Professor Baird in 1855, and 

Lepus bairdi by Dr. Hayden in 1869, and neither of them have been con- 

founded with either of the other varieties of Lepus americanus or with any 

other species. 

LEPUS SYLVATICUS Bachman. 

Var. SYLVATICUS. 

Wood Hare; “Gray Rabbit’; “ Wood Rabbit.” 

Lepus nanus SCHREBER, Siiuget., iv, 1792, 881 (in part only).—DrKay, New York Zodl., i, 1842, 93, pl. xxvii, 

fig. 1.—WAGNER, Sappl. Schreber’s Siiuget., iv, 1843, 114. 
Sylvilagus nanus Gray, Ann. and Mag. Nat. Hist., 3d ser., xx, 1867, 221—ALLEN, Bull. Mus. Comp. Zoil., i, 

1869, 239. 
Lepus americanus DESMAREST, Mammalogie, ii, 1822, 351.—HArRLAN, Faun. Amer., 1825, 193.—AUDUBON, 

Birds of Amer., pl. 51.—Fiscner, Synop. Mam., 1829, 376 (in part only)—BacuMan, Journ. 

Acad. Nat. Sci. Phil., vii, 1837, 326, pl. xvi, figs. 3, 4 (ear and foot)—Emmons, Quad. Mass., 

1840, 56.—THompson, Nat. Hist. Vermont, 1842, 48. 

*Since the above was written, Professor Baird has conceded the inapplicability of the name L. 

campestris to the smaller short-eared Varying Hare of British North America. 
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Lepus sylvaticus BACHMAN, Journ. Acad. Nat. Sci. Phila., vii, 1837, 403; viii, 1839, 78.—WatTErRHOUsE, Nat, 

Hist. Mam., ii, 1848, 116—Aup. & Bacu., Quad. N. Am., i. 1849, 173, pl. xxii—Woopnouse, 

Sitgreaves’s Col. and Zuni River Exp., 1853, 55 (Eastern Texas and Indian Territory ).—Max- 

IMILIAN, Wiegm. Arch., 1861, i, 144.—Batrp, Mam. N. Am., 1857, 597, pl. viii, fig. 1 (skull) ; 
U.S. and Mex. Bound. Surv., ii, 1859, ii, 47 (Indianola, Texas).—HayDEn, Trans. Am. Phil. 

Soc. Phila., xii, 1863, 148.—ABBortT, Cook’s Geol. of New Jersey, 1868, 759.—ALLEN, Proc. 

Bost. Soc. Nat. Hist., xiii, 1869, 194; Bull. Mus. Comp. Zo6l., ii, 1871, 184. 

Lepus bachmani WaTERHOUSE, Proc, Zod). Soc. Lond., vi, 1838, 103; Nat. Hist. Mam., ii, 1848, 124.—Bacu- 

MAN, Journ. Acad. Nat. Sci. Phila., viii, 1839, 96—Aupb. & Bacn., Quad. N. Am., iii, 1853, 35, 

pl. eviii (based on Waterhouse’s specimens).—Barrp, Mam. N. Am., 1857, 606; U.S. and Mex, 

Bound. Survey, ii, 1859, ii, 48 (Brownsville, Texas). 

Sylvilagus bachmani Gray, Ann. and Mag. Nat. Hist., 3d series, xx, 1867, 222. 

Var. NUTTALLI. 

Sage Hare. 

Lepus nuttalli BacuMan, Journ. Acad. Nat. Sci. Phila., vii, 1837, 345, pl. xxii; viii, 1839, 79; Townsend’s 

Narrative, 1839, 329 (based on an immature specimen).—Aup. & Bacn., Quad. N. Am., ii, 

1851, 300, pl. xciv.—Bairp, Mam. N. Am., 1857, 604, 617. 
Lepus sylvaticus var, nuttalli ALLEN, Proc. Bost. Soc. Nat. Hist., xvii, 1875, 334. 

Lepus artemisia BaCuMAN, Journ. Acad. Nat. Sci. Phila., viii, 1839, 94 ; Townsend’s Narrative, 1839, 329.— 

WatTeruouss, Nat. Hist. Mam., ii, 1848, 126—Aup. & Bacu., Quad. N. Am., 1851, ii, 272, pl. 

Ixxxviii—Woopnovuse, Sitgreaves’s Col. and Zuni River Exp., 1853, 55.—Bairp, Mam. N. 

Am., 1857, 602; U. S. and Mex. Bound. Survey, ii, 18659, ii, 48, pl. xxv, fig. 2 (skull).—_-NEw- 

BERRY, Pacific R. R. Ex. and Surv., vi, iv, 1857, 65.—KENNERLY, ibid., x, vi, 1859, 16.— 

SuCKLEY, ibid., xii, iii, 1860, 105.—SuckLny & Gipss, ibid., 132.—Hayben, Trans, Am. Phil. 

Soc. Phila., xii, 1863, 148.—Covgs, Am. Nat., i, 1-67, 534; Proc. Acad. Nat. Sci. Phila., 1867, 

136. 

Sylvilagus artemisia GRAY, Ann. and Mag. Nat. Hist., 3d ser., xx, 1867, 222. 

Lepus artemisiacus WAGNER, Suppl. Schreber’s Siinget., iv, 1844, 114. 

Var. AUDUBONI. 

Audubon’s Hare, 

Lepus auduboni Barrp, Mam. N. Am., 1857, 608, pl. xiii (animal); pl. Iviii, fig. 2 (skull).—NEWBERRY, 

Pacific R. R. Ex. & Surv., vi, iv, 1857, 65.— KeNNERLY, Pacific R. R. Ex. & Surv., x, vi, 1859, 
17 (markets of San Francisco).—Gray, Ann. and Mag. Nat. Hist., 3d ser., xx, 1867, 224. 

Lepus sylvaticus var. auduboni ALLEN, Proc. Bost. Soc. Nat. Hist., xvii, 1875, 434. 

Var. SYLVATICUS. 

Wood Hare. 

Above pale yellowish-brown, varied with black; sides and rump grayer; 

nape and limbs yellowish-rusty, fading into whitish on the anterior surface of 

the hind legs; head above less varied with black than the back; beneath 

white, except the breast, which is pale yellowish-brown. The hairs of the 

upper surface have very long shining black tips, succeeded first by a broad 

bar of pale yellowish-brown, then by a rather narrower zone of black, and 

thence to the base grayish-plumbeous. Under-fur dark plumbeous, nearly 

black, often tipped with pale brown. Length (tip of nose to tail), 13.50 to 

17.00 inches; of hind foot, 3.10 to 4.20; of ear, 2.10 to 3.00; ear about two- 

thirds the length of the head; head a little shorter than the hind foot. 
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Specimens from the same locality differ in color mainly in the amount 

of black presented by the -dorsal surface, this depending upon the relative 

length of the black tips of the hairs. There is a slight variation also in 

respect to the intensity of the brown of the subterminal bar. The variation 

in color with the season is not very marked, consisting in winter specimens 

being somewhat grayer than summer specimens. Southern specimens are 

but little more strongly colored than northern ones, the rufous being of a 

rather stronger tint and the black more prevalent. Those from the States 

immediately west of the Mississippi River begin to be lighter than those from 

the Atlantic slope. Further westward, the paleness gradually increases till 

we reach the pale form of the arid plains. Specimens from northern locali- 

ties, both on the Atlantic slope and in the interior, are sometimes wholly 

without the brownish termination of the under-fur, or it is only faintly 

developed, and confined mainly to the sides. Here it is generally, however, 

quite strong, and is frequently quite appreciable on the middle of the dorsal 

region. The same variation in this respect is seen both in Massachusetts and 

western specimens; Iowa examples being not distinguishable in this respect 

from New England ones. To the southward, however, the brownish termi- 

nal band of the under-fur becomes more uniformly traceable, being generally 

present in specimens from about Washington, but much stronger in those 

from South Carolina and Florida, in which it generally forms a strong broad 

bar, though sometimes obsolete. 

The geographical variation in color is mainly as already noticed, namely, 

an increasing paleness from the Mississippi westward toward the Plains, 

where variety sy/vaticus passes by insensible steps into variety nuttadli 

(=artemisia auct.). The specimens from Eastern Nebraska and Eastern 

Dakota can, in general, hardly be referable to the one form rather than to the 

other. At the southward, the colors become slightly more intense, but the 

difference is by no means striking. The variation in size with locality is 

quite appreciable, as shown in Tables X XVII and XXVIII, the largest speci- 

mens being from the north. Washington specimens are somewhat larger than 

those from South Carolina and Florida,while those from Massachusetts are again 

rather larger than those from Washington; those from Wisconsin and Iowa are 

fully as large as New England specimens, and very much larger than Texas ones. 

Passing further south, however, we find, contrary to what would be antici- 

pated, that specimens from Southern Mexico are fully as large as those from 



330 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

the northern parts of the United States, and more closely resemble them 

than do the specimens from Georgia and Florida. A series of twenty-one 

specimens from Southeastern Mexico and Yucatan (Orizaba, Tehuantepec, 

and Mirador, Mexico, and Merida, Yucatan) presents but slight differences 

from those from the Atlantic States. The difference consists chiefly in the 

rufous tinge being rather stronger in the Mexican specimens, which is seen 

especially in the brighter color of the legs and feet. Yet specimens from 

Tehuantepec and Orizaba can be almost exactly matched by specimens from 

the vicinity of Washington. The Mexican specimens are fully as large as 

specimens from the Atlantic States; the seven skulls from Tehuantepec (all 

of which are, however, very old specimens), of which measurements are given 

in Table XXVIII, average rather larger than those from the United States. 

Specimens No. 136 (from Mississippi) and No. 11439 (from Merida, Yucatan) 

are as near in color in every respect as two specimens from the same locality 

can be expected to be. A specimen from the plains of Chihuahua is smaller 

and rather paler, more nearly approaching variety nutta/a than variety 

sylvaticus. 

Southern specimens generally have the ears less covered than northern 

ones, the feet less heavily furred, and the general pelage harsher and less full. 

Southern specimens also show a tendency to decidedly longer ears than 

northern ones. On the whole, however, this species presents much more 

than the average stability of character. 

In the following tables, the measurements pertaining to the general size 

have been taken from Professor Baird, my own material being essentially the 

same as his; the measurements of the skulls are, however, all original. 

Var. NUTTALLI. 

Sage Hare. 

Variety nuttalli differs from var. sylvaticus mainly in its paler tints and 

rather smaller size; proportions the same. Above yellowish-gray or brownish- 
white, varied with black; sides of body and rump whitish. Hairs with long 

black tips, as in var. sy/naticus, but with the subterminal zone pale yellowish- 

white. Under-fur grayish-plumbeous at base, passing into yellowish-brown 

apically. Posterior part of the back and the rump mixed black and white. 
As compared with variety sylvaticus, this form seems distinguishable 

mainly by its paler tints. Specimens from the plains of the Upper Missouri 
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are scarcely smaller than those from Iowa or the Eastern States, while the 

proportions seem to be absolutely the same. 

This form was formerly supposed to be much smaller than L. sylwvaticus, 

but the large number of specimens before me indicates but a slight average 

difference in size, var. nut/alli being rather the smaller, with a very decided 

decrease in size to the southward. Specimens from the northward have a 

fuller and softer pelage and more heavily-clothed ears and feet than var. 

sylvaticus anywhere presents. In those from along the eastern edge of the 

plains, the tints are brighter than in those from further westward ; specimens 

from along the Missouri, from about Fort Leavenworth to above Fort Randall, 

being so nearly intermediate between the typical nuttalli and sylvaticus that 

the majority of them may be as well referred to the one furm as to the other, 

while there may occur occasionally typical examples of each. The lightest 

specimens appear to be those from Western Wyoming, Colorado, Nevada, and 

Utah; Arizona specimens passing gradually into variety arizona. Winter 

specimens are rather lighter than summer ones. In some of the former, the 

subterminal zone of the hairs presents but a faint trace of yellowish, while the 

sides and hinder part of the back are of a delicate gray, from the intimate 

biending of the black and white hairs. Through the excessive paleness or 

almost total obsolescence of the yellowish-brown tint so conspicuous in var. 

sylvaticus, the black tips of the hairs are more conspicuous, standing out in 

stronger relief against the nearly white ground-color, and thus sometimes 

give the effect of a greater amount of blackness. 

The average length of the body in a series of nineteen specimens from 

various localities is 13.75 inches, with the extremes ranging from 12.00 to 

16.00; of hind foot, 3.41 inches, with the extremes ranging from 3.00 to 4.25. 

The average length of fifteen specimens from the Atlantic slope is 15.35 ; 

of twenty specimens from the vicinity of the Missouri River (from various 

localities between Fort Randall and Fort Leavenworth), is 15.50. Variety 

nuttalli hence averages about one and a half inches shorter than var. sy/vati- 

cus, or about 12 per cent. smaller. The measurements of the skulls indicate 

about the same proportionate difference in size. 

There are in the collection a considerable number of specimens collected 

in the vicinity of Brownsville and Matamoras, near the mouth of the Rio 

Grande. These include Baird’s types of his L. “bachmani” (= bachmani 

Waterhouse), which I at first referred to variety nu/talli, but now believe to 
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come in more naturally with the variety sylvaticus series. They agree in 

their small size with other Texas specimens, but, though rather paler than 

average sylvaticus, do not present the degree of pallor that characterizes the 

specimens from the plains further westward. 

Var. ARIZONA. 

Desert Hare. 

Rather smaller than variety nuttali, and paler, presenting the extreme 

phase of differentiation in respect to pallor of coloration. The specimen on 

which this variety is primarily based was collected by Dr. Elliott Coues at 

“Beal’s Springs, fifty miles west of Fort Whipple, Arizona, September 8, 

1865”. On the back of the label is written, in Dr. Coues’s handwriting, 

“The ¢ommon ‘cotton-tail’ of the Territory—new species ? ?—artemisia?” ; 

indicating that he recognized it as something different from the common 

so-called Artemisia Rabbit of the plains. The color above is a very pale, 

faded, yellowish-gray, very slightly mixed with black. The nape-patch is 

pale yellowish-fulvous, and the usual reddish parts of the legs and feet are 

pale yellowish-brown. The most important character, however, is the great 

size of the ears, which give it at first sight almost the appearance of a young 

“Jack” Rabbit. The ears are fully a third longer, and proportionally broader, 

than in specimens of the typical Sage Hare (var. nuétalli) from the arid 

plains of Utah, Colorado, Wyoming, and neighboring regions northward. 

Other specimens, from Camp Grant (sixty miles east of Tucson), Arizona, 

collected in February, 1867, by Dr. E. Palmer, agree with Dr. Coues’s speci- 

men in the great length of the ears, but in color do not differ materially from 

the ordinary form of var. nuttalli. : 

Its habitat seems to be the deserts of Arizona, and its chief characteristic 

the great length and size of the ears. 

Var. AUDUBONI. 

Audubon’s Hare. 

About the size of variety sylvaticus, or a little less, with rather longer 

ears, and nearly the coloration of L. trowbridgei. The coloration of the 

original specimens from near San Francisco and San Diego, Cal., presents 

much the same peculiar phase in respect to the dorsal surface as that of 
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LL. trowbridgei, namely, a finely-mixed pale yellowish-brown and_ black. 

The lower parts, however, are white, instead of plumbeous-gray, and the 

color above is rather lighter than in L. trowbridgei. 

from the latter, not only by the different color of the lower parts, but by its 

longer tail. While merely the darker Pacific-coast phase of the L. sylvaticus 

group, it finds its closest resemblance in external features in the L. trow- 

To the eastward, it merges into variety nuttal/i of the interior bridget. 

deserts; and to the southeastward, into the very light, very large-eared 

It is easily distinguished 

phase of the sy/vaticus group which I called variety arizone. 

TABLE XXXII.—Measurements of LEPUS SYLVATICUS var. SYLVATICUS. 

5 From tip of nose to— _| Tail to end B s 
2 of— = | 

E Bale Mltes 
a r 

oz g = e 

3 Locality. oa % Remarks. 

a 3 5 & 
3S Oe 7) s 

3 8 3 = 
° H iss) A 

9: 3.60 | 2.25 | Skin ..| From Prof. Baird. 

958 3.20 |°2.20']..do'...]...2. do. 
304 S258) (2493 P-dols--|e- oo do. 
30, SO I a00))|--Go;esc tooo. do. 

306 BNGBs|/2390)| |S do!=--|.<-.- do. 
465 3.20 | 2.70 |..do ...|..... do. 
466 Sido) (p22 |--Goi-..|--—.- do. 

906 3.60 | 2.60 |..do SAR 

1290 3.50 | 2.60 |..do..-]..... do. 
1292 UB (Si | he tao) Bae ee do. 
1257 Basie 65, |pedomeee|p = -ee do. 
244 Sy We Bh Gal bear Cree ee Se do. 

136 | Washington, Miss ..........|....|-...--|----- Se Oy | GG ee Aa SS aes 3.60 | 2.50 |-.do ...}._... do. 

2304 | Prairie Mer Rouge, La ......|....|....--|-.---- 3.00) 14.50 | 1.70 | 2.40 | 3.33 | 2.40 |..do...|..... do. 

2970 | Indianola, Tex i) ee esl 3590) semaeni| =e dO: <-|Semas do. 

188 | Racine, Wis... ..- 17.00 | 1.70 | 2.50 | 4.20 | 2.67 |..do...]..... do. 

NSU4IDWHSCONSIN ccc cescecc---. co5 15.00 | 1.50 | 2.45 | 3.95 | 2.10 |..do ...]..... do. 

1143 18.50 | 1.45 | 2.85 | 4.12 | 2.35 |..do...}..... do. 
1137 16.40 | 1.34 | 2.24 | 3.80 | 2.15 |..do...|..... do. 
1138 16.50 | 1.60 | 2.30 | 3.80 | 225 ]|..do...]..... do. 
1139 16.40 | 1.50 | 2.40 | 3.90 | 2.12 |..do...]..... do. 
1140 16.50 | 1.60 | 2.30 | 3.90 | 2.20 |..do ...]..... do. 
1141 16.00 | 1.48 | 2.28 | 3.92 | 2.90 ]..do...]..... do. 

1142 16.50 | 1.50 | 2.25 | 3.95 | 2.33 |..do ...|..-.. do. 

1144 16.45 | 1.45 | 2.20 | 3.70 | 2.30 |..do...|..... do. 

1145 16.50 | 1:50 |...... 3.90 | 2.25 |..do...|..... do. 

1146 16.00 | 1.50 | 2.30} 3.70 | 2.30 |-.do...]..... do. 
1147 15.50 | 1.23 | 2.00 | 3.70 |......]-- doven|=ae do. 
1148 14.50 | 1.45 | 2.25 | 3.85 | 2.30 |..do...].....do. 

11350 T5500) | sase- 3300 }{ceso-|aesece Fresh | From Dr. Cones. 

11349 13;,50/|s<eaee 2150) seeece aeeeas| es doi -ea|ben-- do. 

17 14.00 | 1.40 | 2.05 | 3.60 | 2.30 | Skin ..| From Prof. Baird. 

1492 AS¢50) |\eee= 3.53 | 2.20 |..do...}..-.. do. 

1493 13.00 | 1.45 | 2.10 | 3.90 | 2.40 |..do .do 

1494 185 00!)| 2 525 | exes os 3.55 | 2.20 |..do .do. 
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TaBLeE XXXIII.—Measurements of skulls of LEPUS SYLVATICUS var. SYLVATICUS. 

Locality. Remarks. 

incisors, width be- 

ninder margin of palate. tween external edges. 
Upper molars, length taken 

together. 
Upper molars, distance be- 

molars. 
Upper incisors trom front to 

tween. pper 
Catalogue-number. Original number. Greatest width. Nasal bones, length. Nasal bones, width behind. Upper incisors from front tu Upper incisors, height. 

| U 
Lower jaw, length. Lower jaw, height. Total length. 

| Nasal bones, width before. 

o = | Distance between orbits. i] 52.0. 50/0, 84/1. 15).--.}... 0. 55)0. 37) L. 86/1, 30 

53). --.|0. 90/1. 20,0. 26/0, 2€0. 52/0. 44)... 2)... 

9/0. 31)0, 23/0. 50/0. 42/1. 75 1, 25 

0. 55/0. 4()2. 00.1. 30) Very old. 

0. 55/0. 47/2, 05/1. 34)... do. 

0. 32/0. 27/0. 60/0. 45)2. 03/1. 37)... 

0. 

0. 

0. 

2002 | 957 | Middleborough, Mass... -- Saad cl 

755 Carlisle, Pa .....-........- reel Pare 

a) 

. 56/9, 40} 1. 90)1. 3 |. 

. 5510. 40}2. 00/1. 30 

. 54/0. 43) L. 97/1. 32 

0, 27/0. 27/0. 55)0. 42}. .--].... 

0. 2€/0. 28/0. 55/0. 40/1. 95/1. 30 

0. 26/0, 26/0. 47)0. 33)1. 81)1.17 

0. 29/0. 25/0. 52}0. 40)2. 00/1. 28 

3/0. 31/0, 32/0, 59/0. 40/1. 98)1. 30) 

0. 23/0, 26/0. 55/0. 44/1. 95)1. 25) 

0. 32/0, 25/0. 52}, 42)1. 90/1, 32 

0. 3°/0. 27)0. 50)0. 42)1. 80/1. 22 

0. 31/0. 26)0. 53)0, 42/2. 02/1. 30 

0. 30/0. 25/0. 55)0. 42)1. 93/1. 33: 

0. 35/0. 27/0. 52)0. 42)1. 94/1. 35 

0. 2)0. 25/0. 51)0. 41/1. 90)1. 2. 

0. 31/0. 26/0. 50/0. 37) 1. 72)1. 20 

Bead boos (0. 56/0. 45}2. 02) L. 25) 

0. 29/0, 22/0. 47)0. 40}1. 78/1. 1 

0, 27/0, 25/0. 57}0. 42)2. 00/1. 47 

2/0. 36)0. 25/0. 53/0. 42/1. 82/1. 32) 

-- |.--./0. 55/0. 36]....].... 

40)0. 74/1. 40 0. 57/0. 54 0. 97) 1, 26/0. 3€/0. 25/0. Sr|U. 42/2, 15/1. 37 

3€}....| L. 26/0. 60/0. 48]... |....] -- |.--.|0.52)0. 40)....}....| Very old. 

30/0. 62/1. 25,0. 56)0, 48/0. 95)1. 24)... |... .|0. 55)0. 45) 1. 95)1. 37 

0. 35/0. 26/0. 52)0. 38)1, 88)1. 35) 

5/0. 30/0, 24/0. 4&)0, Be) 1. 87)L. 

0. 25/0. 28/0. 48}0. 40)2. 17). 

3/0. 27/0. 25/0. 52}0, 40/2. 00)1. 

0. 22/0. 25)0. 51)0, 3#/2. 10/1. 32 

1 

1 

1 

Very old. 

Very old. 

Very old. 

----do. 

Very old. 

Very old. 

3316 | 3100 | Saint Louis, Mo.........- ---.|3. 10 

3134 | 2105 | Prairie Mer Rouge, La... |....|2. 80) 

8663 |...... Tehuantepec, Mexico...-.|.... 2. 82) 

----]----|0, 53]/0. 42/2. 12)1. 

0. 2/0. 23/0. 50)0. 42/1. 90/1. 

0. 29/0. 27/0. 52)0. 40/1. 97)1. 

0, 25)0, 24/0. 50/0. 37/1. 90/1, 20) 

5/0. 33]0, 22|0. 480. 37)... .|1. 2% 

0, 29]. ...|0. 52/0. 40}1. 76/1. 26) 

Soke Rese (0, 47/0. 35}1. 70/1. 18 

Marked L. 
{ “bachmani.” 

Very old. 

Very old. 
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TABLE XXXIV.—List of specimens of LEPUS SYLVATICUS var. SYLVATICUS, 

Locality. From whom received. 

Catalogue-number of Corresponding num- 
ber of sku!l. 

Original number. When collected. 

Collected by— 

Nature of specimen. 

---.do 

J. G. Bell 

Jan. 8, 1865]. 

Jan, 

Skin. 

- do, 

Skin and skull. 

.| Skin. 

Sloman (oy: 

-|-.-do. 

-| Skull. 

-|--.do. 

sone .--do. 

S. G. Brown Skin and skull. 

batedOjsessse~<~ eel >= do. 

C. Drexler 

Skin. 

Skin and skull. 

..do. 

..-do. 

Skull. 

-.-do. 

Skin. 

Skin and skull. 

Skin, 

Skull. 

. Curtis & Sons. 

Oy aeecice do, 

--do ..do. 

--do. 

P eceagec coool bseceancreress| Haer Saes0) eee wieapoa-0. 

Washington, Miss.....].-.--..------- .| Col. B. L. C. Wailes.|.-.do. 

Prairie Mer Rouge, La].-.......----- J. Fairie ..| Skin and skull. 

.| Indianola, Tex........ Feb. 14,1855 | Capt. J. Pope ...-...|.--------2------------ Skin. 

G. Lincecum........ G. Lincecum........ Skull. 

woe OOlseweree seaeewenls eetOO Saree coke nwsmee ..-do. 

eae OO ian seeceen seca eee OO cmncosteccceose| |e -do. 

enero nen Con accscecs see] aes UOfec= deoe= cece tee Oe awnaweaicenan=|-ac00, 

Capt. Van Vliet.....| Capt. Van Vliet.....| Skin. 
a ee 

* Specimens from Museum of Comparative Zodlogy, Cambridge, Mass. 
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TABLE XXXI1V.—List of specimens of LEPUS SYLVATICUS var, SYLYATICUS—Continued. 

= : 5 

eae E 
2 o ss S 

8 Soe) < a] 2 

a ES z L & Localit 2 From whom received Collected by— a oe ee | ee) 8 e : ; % 
B2/32| 2 |3 : : 
Vega || Senco oR ie a = 
&°|8' | 6 |a E Z 

234 | 1193'].---..]. .. | Brownsville, Téx....-.|-----.-------- Capt. Van Vliet..... Capt. Van Vliet.....| Skin. 

9061 | 7736 |..-..-.|..- Long Point, Tex:-2.--.|-<=-.--<--=== G. Lineecum ......-. G. Lincecum......-. Skin and skull. 

3100 | 3316 | .....|....| Saint Louis, Mo-...--. May —, 1857 | Lieut. D. F. Brown .| W.S. Wood ........ ...do. 

Tih leeeeas| bases o | Ft. Leavenworth, Kans} Jan. 20, 1#55| Lieut. D. N. Couch..|----..-----.------.-- Skin. 

Rb p} eaoaes| basen FS a5 bac AS doleecs.c= noha July 5,1857| Wm. M. McGraw ..| Dr. J. G. Cooper ....|.. -do. 

TEP SSeece) becops booed ecocne C0e- wena seaceese Apr. 21,1857 | Lieut. G. K. Warren.| W. S. Wood ........ .-do. 

TADIA| Gocant||Seecs nail eewees C eon ape epee et] basecaas casos asntheasecetosesscs4 pose dO: Ss2c.csesaecee E=2do; 

T3941 QISLN ESE on MA SOUNL oso — a= selene | waco ates mn et UeiGap Belly. nenaosan Je GeBelleseseeeeeee Skin and skull. 

9275 | 8089 |...... == «| KortiCobb; Ind: =>. -2|o-se-ueoaees Dr. E. Palmer ....-. Dr. E. Palmer....... .--do. 

WE} Raass ||sa5s3e)[, Racine! Wist.2--css=-5|-essoceseerone DroPlRoHoys=-e-s- || DOr baer HOy esses Skin. 

TGR eee | Beesoe Le ..| Ft. Des Moines, Iowa | Autumn,1855| W. E. Moore......- W.E. Moore...... z.|.--do. 

1140 |.-----|---.--|. = 

1941) | - ~~~ -5\|-- 2 =~ = 

1143 |.----- 

1145 |.---. 

1146 |.-.--- : = 2 

POSSE 2094 BES acess) eos! iamoecercescicea Pand meccacnecenrece|| tigrlhly 

1796 | 2510 Sioux City, Iowa... -- Oct. 28,1856 | Lieut. G. K. Warren Dr. F. V. Hayden-...| Skin and skull. 

1 OB} lespaSe|aaeene -.| Lower Missouri River | —— —, 1856 |....do ............... Boe ase ee ee Skin. 

TECH) Sesser] bo-e 5 ---| 80 miles above Council |.--..-.--...- Ser O i pdscoceanceassd pead akeccecaccanse .-do. 

Bluffs. 

ren Bese eeeeer| ee -.|| Rort:Pierre; Dak. 2.5 .|<so-zsce-cek == oct Mere ssacce cece a5 GU seis eseeconeics -.-do, 

208) | nome en wne am Olesee=e aspen apiceng Ssdioaaoocss-o:, He cacsodsoostossesosae Dr. J. Evans........ ---do, 

i) Besse seer o | Republican Fork, Kans} May 25, 1864 | Dr. E. Coues-....--. Dr. E Coues.......- ---do, 

11350 |..-.. 2679 | o | Fort Randall, Dak ....| Jan. 2, 1872 |...-.do..-..........-. Sart (OISBES —Sene scar ..-do. 

Ue ei) Bec ) aperecoraseeca Ses esccccsonsnnace .--do. 

Aug. 31, 1868 | F, Sumichrast-...-.. F. Sumichrast....... Skin and skull. 

Oct. (27/1 86a) | Ser dorm ec. aise ae Beer ia ee aemaccene .--do. 

Noy. 21, 1868 |. 

Dr. C. Sartorius... -. Dr. C. Sartorius .... 

J.S. Liarrequi...... Dr. A. Schott...-... 

sets O0\cccawnae se saceieane Ss Sosa cecadce 

Be PRE secor pee (I Bees sone “- 

Peel gecsce Seeosscse| S457 (een ce eS 

coos Osecees Seseesned ss (Ojsetemeafata= =e 

See GO assnessoceusted boo O}s een ee eee =e 



i | 

LEPORIDAi—LEPUS SYLVATICUS VAR. NUTTALLI. 

TABLE XXXV.— Measurements of LEPUS SYLVATICUS var. NUTTALLI. 

| | 

oS : | 
2 S From tip of nose to— rete end Length of— 5 
= = = E 5 

| 5 || é 
g eI Locality. : rd 2 a o Remarks. 

iS he a ch ei etet | este eb? 
Bo) ke elo |e | 3 = BS. 25 ae | Se 
=] id a J i) = C) 
5 | 6 a2\a ja|o]| a |r |el|a lal] ea] 2 

f(t |eeosee Columbia River, Ore- |....] 1.33'| 2.42 | 2:0 | 13.C0O j....-.|--..-.}...--. 3.25 | 2.15 | Skin ..| From Baird. 

gon Territory. 

tt eee Fort Dalles, Oregon | ¢ |.-----|----- eo! cESs 00" |Sesos. lees ans|Ueeoms| sence | eees padOes|s==200: 

Territory. 

BBM eee: [lSSq. 65 GOkeiscoee eae == a6 12.00 | 2.00 | 2.50 --| 3.22 | 2,30 |--do .-.]..--do. 

1666 |.....- Percy, Wyoming Ter- | ¢ 15.00 | 1.50 | 2.50 | 2.10 | 4.25 |...... Fresh 

ritory. 

brea 1665 |--..- do of | 1.85 | 285) 3.25 | 14.25 | 1.25 | 2.00 | 2.05 | 3.85 |......]..do -. 

-25a55 NOSE ee tO emeee eae = POF) Leda) |pes oO) | tei2oI|) 8.008) 200) 12-22-21 PEO) S. 75 tango! |--d0). . 

“eee ATAGH ere Ol ceaees oe ones 1.80 | 2.80 | 3.10 | 14.25 | 2.00 | 3.00 | 1.90 | 3.75 | 3.25 |..do 

Serene 658 | Park County, Colorado 1,90 |..:--.] 3.10 | 16.00 | 2.50 |.-....] 1.85 | 3.8 |......|..do. 

aces COE) | Babe sett Og easeeceoaaceca Bs 1,85 |...--.| 3.17 | 13.25 | 2.00 | 2.60 | 1.75 | 3.60 |... -.do 

ScO=ee GOOR Perse Oe ene eer mee eO) pease | erOunl |e ddaion an OO) jee. 00) Teton dada ||. G0) == = 

LEO hppa eeeecel pesere 3.55 |.---- Skin ..| From Baird, 

13.50 | 1.25 | 2.00 |.....- 3.10 | 2.40 |..do. ..|....do. 

PI50))|) 1500),| 15 98))|-- 2 3.00 | 2.80 |..do .-.]..-.do. 

TESOL cose os s6 seen 3.28 | 2.33 |..do ..-|....do. 

1GRPS} once occ NLees- 3590! |beoer -do .--do. 

ROMO) |patereeee | aetna |e 3n03))|6 2550 |- 20s .-}e seis 

16.00 | 1.00 | 1.70 |...-. 3.25 | 2.71 -do ---do. 

14.00 | 1.30 | 2.01 ].-.-. 299) esos ..do .--do. 

12. CO | 1.23 } 2.08 }..... 3.13 | 2.45 |..do --do. 

TABLE XXXVI.—Measurements of skulls of Larus SYLVATICUS var. NUTTALLI. 

~ ~ ~ i =| ul 

gjele |e2| |2 | |2 
z ti Sie ies oe ; | is © a a e Sls i|/aag|s SS} 
2 co) o ai) Pet PRE ES a 
5 5 cS = EI Eg *2} a ee Ss 

Fy Sy |e) eee fees ee BSG) EO Wet ieee lees 
2 ; & a oS = n m oo a ae @|5 ee & =o 
| Locality. ca] E i & Be cee (ee We et lee cA S ] 
g : sap rsa) a ee ere can hee oles Gil hs (nero lea let ose 
3 Bi/E}42)/ 8/8) 2 leel/o51 8 (8elegis | Fle 
Eo SEP rae oS) las PS |p Seal imeeS Nee TS geek ieee etc eg Ma Nl foes | oes 
C) Ls) zg q = = Sy [let Salnencelidy Were hee Bul educa edema ee be 
3 a = Ss eI a e |2fi2e/ 2/8 2 & |e 5) 3 
Be] £ $ o & & = |e aol a |aE/aSsl|aE! & E 
a S HB = ci e a Bo; as = a+r) ae a ~ ° ° 
16) i=) o A a A 4 |prib Bb |b =) i) =) I 

4256| Deer Creek, Wyoming ....| 2.75 | 1.37 | 0.70 | 1.22 | 0.53 | 0.50 | 0,90 | 1.17 | 0.33 | 0.25 | 0.47 | 0.37 | 1.83 | 1.36 

4259|...-.. MOM mak -senesaoacee =. 2.80 | 1.45 | 0.68 | 1.28 | 0.53 | 0.50 | 0.91 | 1.15 | 0.37 | 0.25 | 0.50 | 0.38 | 1.92} 1.40 

4260) ...... dOjetsces sle===Vaeease 2.80 | 1.37 | 0.70 | 1.23 | 0.50 | 0.50 | 0.93 | 1.16 | 0.37 | 0.26 | 0.50 | 0.37 | 1.84] 1.42 

4261)...... OP oaasct Jaasccesecee 2.67 | 1.40 | 0.67 | 1.10 | 0.53 | 0.50 | 0.85 | 1.15 | 0.30 | 0.25 | 0.55 | 0.37 | 1.85 | 1.23 

6872| Wyoming Territory .-..... 2.58 | 1.31 | 0.55 | 1.08 | 0.53 | 0.46 | 0.88 | 1.10 | 0.30 | 0.25 | 0.52 | 0.38 | 1.77 | 1.17 

1233| Western Texas .......-... 2.50 | 1.26 | 0.66 | 1.05 | 0.49 | 0.40 | 0.80 | 1.18 | 0.28 | 0.21 | 0.44 | 0.31 | 1.75 | 1.28 

1232}...... DO}secceswas ences souns 2.55 | 1.35 | 0.69 | 1.12 | 0.57 | 0.44 | 0.82 | 1.10 | 0.32 | 0.24 | 0.47 | 0.40 | 1.80 | 1.30 

1287]...... Olan ab a seenee ncn 2.50 | 1.30 | 0.70 | 1.06 | 0.52 | 0.50 | 0.77 | 1.05 | 0.27 | 0.22 | 0.45 | 0.35 | 1.80 | 1.26 
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TaBLE XXXVII.—List of specimens of LEPUS SYLVATICUS var. NUTTALL. 

on te | 
SPs |e 
Es El a FE 3S a When F h ived 
é 3 a a & Locality. Rollented: rom whom received. 

#i/s3) 2/3 
Sele3| Bly 
oS i-} J o 
o o jo} mn 

eG hl baa 4129 |....| Frenchman's R., Mont.| July 4, 1874| A. Campbell ........ 

2220 | benno |eaneme ...| Missouri R., 100 miles | Aug. 17, 1853 | Gov. I. I. Stevens.-.. 

above Fort Union. 

1 OY See lasso ...| Upper Missouri : Lieut. G. K. Warren. 

TGR | Ee eees sence -- 4] ort Pierre, Dak: ~~~ -|o>. seaee- eee eee 

THIS} |lss55ae|(eeooe Od| Fort Union, Mont..--.| July 14,1856) ..-. 

E00!) Sess |-e~ =i ate July 19, 1856 |.-.-. 

5-0 (eee 21/0 Aug. 2,1856 |. 

as205 4256 |.-----|.- 

sorase 4259) eae m aoe 

Saber PRU | esas) 5 Bameeceoonsocs) (= 

S5-6 42615 eon ent SRSecccassese 

9654)|b2 oes 42 |._..) Camp Carlin, Wyo... | Aug. 3, 1870 

9669) |/2-- <<< 387 |....| Big Sandy, Wyo .-.-- Sept. 7,1870|..--do .. 

SOVol ae eee 420 | © | Green River, Wyo .-.-.| Sept. 11, 1870 |....do 

9752) | 2-2. - 569 |.. Fort Bridger, Wyo. --.| Sept. 27, 1870 |....do 

9753))|-oe= = 636 |....| Henry’s Fork, Wyo.-..| Oct. 3, 1870|....do 

9754 679 |....| Green River, Wyo .-.-.| Oct. 7, 1&70]..-.do 

9755 685 |..- Oct. 7, 1870|....do.. 

9768 ROTH - Oct. 9,1870|....do 

BUF iT eee 714 2 Oct. 10,1870] ...do. 

9769 |... ... 719 |... Oct. 10,1870|..-.do 

9757 731 ¢ Oct. 10,1870 |....do 

9758 {6.2 Wes 4 ese C eee eemeicacoon Oct. 11,1870|..-.do -. 

9759 770 | ...| Bitter Creek, Wyo.--.| Oct. 15, 1870|..-.do 

9760 |.---.. 820 North Platte, Wyo... | Oct. 12, 1870|....do 

arte |lesasc- 808 |....| Pine Grove, Wyo ..... Oct. 20,1870 |.--.do 

O7biMlteasce|) eBO4 lle ees dovecane see Oct n2251870)| 222d nese teeeee eee 
9762 |...... Bei b= Blo s GOee- eee Oct. 22,1870|....do . 
763) see 838 |....| Pass Creek, Wyo...-... Oct. 23, 1870 |. 

97649|u oes 865 .| Rock Creek, Wyo..--.. Oct. 25, 1870).--.. 

658 anes 866 Sclsande- GOs se actinceneeeet Oct. 25, 1870}. 

6766 |....-. stl eas bonose Gym sascese ccc ss Oct. 25, 1870 |. 

Or Recace 281 |....| North Platte, Wyo. .-.| Aug. 24, 1870 |. 

9604 -. | Colorado Territory....| Aug. —, 1869 |. 

9605 .-.| Don Carlos, Colo...--. Aug. 18, 1869 |. 

9606) |Seeee| sonar ose moma Oa aasse eas Ang. 18, 1869 | - 

9603 .--| Idaho City, Colo .....- July 16, 1869 |... 

$2758 O | South Park, Colo...... July 29, 1871 | Rocky Mt. Exped... 

$2759 Lael seose GINS pes= one ce July 29, 1871 |. 

$2757 of July 10,1871}. 

$2756 fof July 10,1871 |.--. 

$2755 |. ---| Bear Creek, Colo....-. July 29, 1871 |. 

$2753 © | Cheyenne, Wyo....--. Aug. 9, 1871}. 

72848 .--| Perey, Wyo Nov. 10, 1871 }- 

72849 2 Dec, 10, 1871 |. 

72850 oe Noy. 10, 1871 |. 

$2851 Lo Nov. 15, 1871 |... 

T2802 ===. -- 1616 |..-. Nov. 1,1871}.... 

+2760 = 1533 |. dt | Ogden, Utah .......... Sept. 25, 1871]... 

1405) eee eens ? | Fort Bridger, Utah .- | Apr. 15,1855 | W.M. McGraw ..--. 

11337 }--.-.- 308 |....| Beaver, Utah ......... Sept. 26, 1872 | Lieut. G. M. Wheeler 

| | | | 

H. D. Schmidt....... 

pee i Seer ene eoesane 2c 

a 
o 

& 
3 
a 

Collected by— Ss 

2 
i=) 

5 
Gi 

| = a 

Dr. E. Coues.....--. Skin. 

Dr. Geo. Suckley. --.| --.do. 

Dr. F. V. Hayden ...|--.do. 

poe MN ermepscosessec:| ---do, 

SECU Spee sonecneeics --do, 

Pecetit) = -G05 

-.-do ---do, 

.- do Skull. 

--.do ..do, 

eaclily) -- do. 

..-do. 

..-do. 

| H. W. Henshaw...-.|.-- do. 

*L. “‘nuttalli.” + Specimen feom Museum of Comparative Zodlogy, Cambridge, Mass. 
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TABLE XXXVII.—List of specimens of LEPUS SYLVATICUS var. NUTTALLI—Continued. 

339 

Eun We ted ere F 
Z z 2 = & Locality. es From whom BEES NGA Collected by— £ 

an A) fay 0)) Sa | ° 
Seals s £ ci { 5 
ea = ae | £ 
& |S | 6 |a | A 

9397 |<. 0a) Poi Campi26 en-nese ses =s| erence eae ee Clarence King ...... R. Ridgway.......- ..-do. 

ieee | ae 249 | 2 | Fort Garland, Colo....| June 4,1873} Lieut. G. M. Wheeler) H. W. Henshaw...-. .-< do. 

METAS |Toee. 251) ¢ 5, 1873 ..do. 

See eas 250 | O 5, 1873 . do, 

M129) | Sooo 293 | 9 7, 1873 .--do. 

11730 |.-..- 294 | 2 7, 1873 .-.do. 

11731 |.-.-- 218 | 2 3, 1873 |. Erdos 

AeoeAs| Sesce 191} 0 June 29, 1873 |. _.do. 

11782 |.....- 331 | 2 | Rio Grande, Colo...-- June 12, 1873 |. ---do. 

---| Southern Arizona. -... Oct. —, 1873]... seetiles 

Oct. 5, 1873). .-.do, 

July 24, 1873]... .-do. 

.| July 14, 1873 | . ..-do. 
5 Sept. 14, 1873 |... ..-do. 

=| pMohavenValleysccesa..:|s-o<--e-- ence Lieut. J.C. Ives.-... J.B. Mélhausen...-. sactils 

-- | Cantonment Burgwyn,|.--....--.-.--- Dr. W. W. Anderson} Dr. W. W. Auderson |..-.do. 

N. Mex. | 

Ft. Massachusetts, N.M|...-.......-- Captain Brown .....; Captain Brown..---- .-.do. 

Pecos River, N. Mex..| July 18,1855! Capt. J. Pope.....--. Dr. C. B. R. Kennerly}.-. .do. 

CEH Pea) aeeaee .-.| Between Pecosand Rio].-.........-.. Bren On CRA CARE Oo eaCoeR Salil) Saeesecceescees - do. 

Grande, 

SP oD |r nee Bes|eNenwied Dexia. -—7. | a. neeene oem L— C— .....-. L— C—.......- --- do, 

2h) eRe aoe Ree --.| Llano Estacado, Tex ..}......-....-.- Capt. J. Pope.....-.. Capt. J. Pope --. do. 

Bee ae ere enenaree .---do Skin and skull. 

-| Lieut. Whipple .... | Lieut. Whipple ..-.-. Skin. 

Gse70 i aeraasasouac == 00) eccnseenca-aee Skull. 

ARE CoH oS One e Capt. J. Pope .......| Capt. J. Pope.......-) Skin. 

seep aQcneace Bead Soscacnscgacs | beet! etm onosecososee tedtiOs 

May 14,1866) Dr. H. B. Butcher ...| Dr. H. B. Butcher --.|-..do. 

.| May 15, 1866 |.... 
Aug. 25, 1866 | . 

June 20, 1866 |... . 

Oct. 16, 1854 

Oct. 16, 1854 |. 

U.S. Expl. Exped. .. 

J. K. Townsend .... 

Dr. W. Stimpson ---- 

TABLE XXXVIII.— Measurements of skulls of LEPUS SYLVATICUS var. ARIZON E. 

t Labeled L. ‘‘ bachmani”’. 

Catalogne-number. 

Locality. 

Camp Grant, Arizona. ---. 

Total length. 
| Greatest width, 

1.38 

| Distance between orbits. 
Nasal bones, length. Nasal bones, width behind. Upper incisors from front 

to hinder margin of palato. 
Nasal bones, width before. 

to molars. 
Upper incisors from front 

tween external edges. 
Upper incisors, width be- Upper molars, length taken 

together. 
Upper molars, distance be- Upper incisors, height. 

tween. 
Lower jaw, length. Lower jaw, height. 

0.67 | 1.09 | 0.50 | 0. _ G | 0.81 _ J => 2 8 0. 23 S cs a 
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TABLE XXXIX.—List of specimens of LEPUS SYLVATICUS var. ARIZON 2. 

| = 

Biller | 2 
2 is] | ad Bet 

g| 2 leo a8 g 
eS 8 3 ° 
| 8 & Locality. a From whom reccived. Collected by— oe 

#/ 2/5 a g 
Galleys } | = 
a] 2 | 5 5 Ss 
o ° Dn A 

: 8439| 1563 | 'Sept. 8, 1865] Dr. E. Coues...- -.| Dr. E. Coues.--....... Skin. 

/emaprcens! =t+-8595|...-- 3 . Feb. 10,1867 | Dr. E. Palmer ..| Dr. E. Palmer ..do. 

8896]... .- 9 Feb. 20, 1867 |...--- do ... Sa Ts ..do. 

8897)...--. fe) ..| Mar. 10, 1867|.-.... do .. 3 | Pea aor do... .- do. 

88928 | fe) --| Mar. 10,1867] ..---. doje. oll) SereeelO) “esterase =e |e2do; 

peese 631] ¢ | Oct. —, 1875| Lt. G. M. Wheeler. .-.| H. W. Henshaw ...-.-|.-do. 

TaBLeE XL.—Measurements of LePUS SYLVATICUS var. AUDUBONI. 

e 8 From tip of | Tail to end S 
3S |a nose to— of— I 
5 to: = FS 

a |e ; alas 
} 2 na Locality. % % Remarks. 

& ./ aS 5 3 a 2 
galga e 2 zi | Sa|e 9 cs =| = a a 3 cr) 2 tal a C) 

3 | 5 a is} a = S 4 ie} 

309 |.-.-.- PPPS C10; ale sent eicee emanates ee ----| 3.00 | 14.50 | 1.50 | 2.25 | 3.17 | 3.08 | From Baird. 

1163) 72045) |psanikrancisco; Cal\-....-----2-se-seeeeneeeeeeaaes Pa ea| OseeO) |) PostOpen omen 3.05 |.....- 

£504) | ce SN, DIEZ: Col oon be ween ce cee se eee Bees oF Ris 8 9 bts: ae Ga Oi leo oe net 

GST REAPS b= MO 52 cee lene ence eeeeciece oes eee eee fof \|Ecoscs 100) = HOU} |esecee 3. 25, 

TABLE XLI.—List of specimens of L&ErUS SYLVATICUS var. AUDUBONI. 

S | a 
B 5 ; 
Ss {8 B = # 
| i 3 3 
=I Relies i=} 3 2 Ay 2 Sa| es | & Locality. 2 From whom received. Collected by— S 

&./a3| @ |s 8 2 
Sesto eu ea Ge B 5 
SS /b S| 2) iy Ss = 

SO alkenes = a 

Presidio Cal. soca. 5|--seseaneees Lieut. W. P. Trowbridge.| Lieut. Trowbridge | Skin. 

--| San Francisco, Cal ..|............-. Lieut. R. S. Williamson..| Dr. J. S. Newberry | Skull and skin. 

..-| Fort Crook, Cal. ..-.. May 24, 1860| J. Feilner............-.- J. Feilner..-...-- cada: 

Sa ecacne essa coaceoace| lecdocosiasocced bees db} asascnncocscorced hes: SOY see spececoass Skin. 

.---| San Diego, Cal.-..... Feb. 19,1856} Dr. J. F. Hammond..... Dr. J. F. Hammond. -..do. 

OTe asteaes dont seesesnesses Dec. 28, 1855 }...... (ie Boe S touoseecsec| Hae Gly asbbhsicocner sceetilts 

Gull eeeee Oyjosc=-cencean Dec. 28,1855 |...... GOs s2s.incede across ped Man asereec ane .---do. 

oy | ort: Lejon Cal eo=-tascecseeeeseee BPG eae poceeacascce J. Xantus.. ----do. 

:|Gape\S&. Tuueas; Cal)c||--=.2.-- case ne aaseesUO a cceese cee cecens meee GO) ssecie ce tenesel oes do. 

General remarks on LePus SYLVATICUS and its varieties. 

Synonymy.—The first clear and careful description of the little Wood 

Hare of the eastern portions of the United States was published by Schoepf 

in 1784.* He gave it, however, no scientific name, calling it simply ‘“ Der 

* Der Naturforscher, 20 Stiick, Halle, 1784. See Prof. Baird’s translation in his Mam. N. Amer., 
pp. 599, 600. 
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Nord-Amerikanische Haase”. His description is detailed and precise, and is 

unmixed with allusions to any other species. Yet Schoepf’s description was 

later almost universally cited among the references to L. americanus. The 

LI. americanus, however, of Erxleben, and the L. hudsonius of Pallas, as 

previously shown, refer exclusively to the smaller Varying Hare of Hudson’s 

Bay, which for many years was the only species of Hare supposed to inhabit 

North America south of the Arctic regions. Consequently, the Z. americanus 

of most authors previous to about the year 1840 included more or less vague 

allusions to L. sylvaticus. Desmarest, however, in 1820, made the confusion 

complete by describing (from Schoepf’s account) L. sy/vaticus under the name 

L. americanus, although quoting references also to the Northern Varying Hare, 

and extending its habitat to embrace the region west of Hudson’s Bay, as 

well as the more southern parts of the continent. His name was adopted 

by Harlan and other American authors for this species; even Dr. Bachman, 

in 1837, in his first article on the Hares, fell into the same error. He 

promptly, however, corrected the mistake, and adopted for the species, really 

up to this time without a scientific designation, the very appropriate specific 

name of L. sylvaticus. In his second article on the American Leporide, 

published in 1839, he brought the name more prominently forward, since 

which time it has been in very general use. 

The only other rival name is nanus of Schreber, which even some 

recent authors have still used in place of sylvaticus. Such a practice is, 

however, wholly unwarranted, as most clearly and exhaustively shown by 

Bachman in his later account of the species in Audubon and Bachman’s 

North American Quadrupeds (vol. i, pp. 179-188, 1849). Schreber’s 

description was compiled from previous authors, and in almost every detail 

applies to L. americanus, and scarcely in any particular to L. sylvaticus. 

His account of its habits and distribution includes both those of L. americanus 

and L. sylvaticus, he giving its habitat as extending from Hudson’s Bay to 

Florida. His figure, however, Professor Baird believes to be clearly that of 

L. sylvaticus, but it bears really so little resemblance to either that it may be 

safely ignored. Schreber’s account is evidently drawn in part from Schoepf, 

but largely also from Forster, Pennant, and Kalm. 

The Hare from the plains of the Columbia, described by Dr. Bachman 

in 1837 as Lepus nuttalli, and regarded as “the most diminutive of any 

species of true Hare yet discovered ”, was undoubtedly but an immature speci- 
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men of the western variety of sy/vaticus, as strongly conjectured to be the 

case by Professor Baird, and for which belief he has given ample reasons. 

Up to the present time, no adult Hare of this small size has yet been found 

anywhere, notwithstanding the testimony of Townsend that it “‘was doubt- 

less an adult animal”. He says the hunters, who knew it well, assured him 

it never grew any larger, but it seems probable that these hunters may have 

had in mind the Little Chief Hare (Lagomys princeps). A Hare so abundant 

as this is represented to be is not likely to have escaped the observation of 

the numerous naturalists and collectors who have since passed over the same 

region. 

The Lepus bachmani was described by Waterhouse in 1838 from an 

immature specimen procured somewhere in the “southwestern portions of 

North America, supposed to be between California and Texas ”,* or “ perhaps 

California ”,t and redescribed from the same specimen in 1839 by Dr. Bach- 

man. In the Quadrupeds of North America, it is mentioned as ‘ described 

from a specimen sent by Douglass from the western shores of America”.{ It 

is here spoken of as abundant in Texas, its habitat being regarded as embrac- 

ing “a great portion of Texas, New Mexico, and California”, and as “ probably 

’ and northeast to ‘about extending south through great part of Mexico’ 

the headwaters of the Red River or Arkansas ”.{ Professor Baird believes 

that the real locality of Waterhouse’s and Bachman’s first specimen (the 

one sent by Douglass) was Texas, although he was at first, on the ground 

of locality, inclined to identify it with what he afterward described as Lepus 

auduboni. The two specimens referred by Professor Baird to L. ‘ bachmani” 

are from Brownsville, Texas, and are still in the collection of the Smithsonian 

Institution. 

The Lepus artemisia was described by Dr. Bachman in 1839 froma 

specimen brought from Fort Walla-Walla by Mr. Townsend, who speaks of 

it as common there. It seems to have been recognized only from this 

locality till 1853, when Dr. Woodhouse referred specimens to it from the 

Zuni and Colorado Rivers. In 1857, Professor Baird referred to it speci- 

mens from Oregon, Nebraska, New Mexico, and Texas; and the name has 

since been generally used for the designation of the small Gray Hare of the 

plains and Rocky Mountain region generally. 

* Bachman,.Journ. Acad. Nat. Sci. Phila., viii, 97. 
t Waterhouse, Mam., ii, 124. 

t Aud. and Bach., Quad. N. Amer., iii, 37. 
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Lepus nuttalli and L£. artemisia were thus described from specimens 

obtained from the same locality, and the former was undoubtedly based on a 

young specimen of the form so currently known of late years as L. artemisia. 

The locality of the original specimens of ZL. bachmani is conjectural, and 

may have been either California or Texas, though probably the latter. Later, 

the name was applied by Audubon and Bachman to the small Gray Hare 

of the Texas plains, which is undoubtedly the same as the ZL. artemisza, 

described a year later, although the specimens so designated by Professor 

Baird more nearly approach var. sy/vaticus. As noticed by Professor Baird, 

the name nuttalli has a priority of two years over artemzsia and of one year 

over bachmani, the latter also preceding artemisia by one year. Hence it 

unfortunately happens that, according to the strict rule of priority, the name 

artemisia, which has become familiar as the appellation of the “Sage Rabbit” 

of the plains, must give way to the less familiar one of nuétali, the original 

type of which was only an immature specimen of this now well-known 

species. 

GEOGRAPHICAL DISTRIBUTION.—Lepus sylvaticus (including its several 

varieties) occupies the greater part of the southern half of the continent. In 

the eastern part of the United States, its northern limit coincides nearly with 

the northern limit of the Alleghanian fauna, or with the isotherm of 45°. 

This isotherm seems also to form its northern limit in the interior, or west of 

the Mississippi River. West of this point, it seems not to have been met 

with to the northward of the northern boundary of the United States. 

Variety sylvaticus extends from Southern Maine southward, throughout the 

States east of the Mississippi to Florida and the Gulf coast, excepting per- 

haps the more elevated portion of the Apalachian highlands. It also occurs 

throughout the States adjoining the Mississippi, as far westward even as the 

eastern portions of Nebraska, Kansas, and the Indian Territory, and also 

throughout Eastern Texas and thence southward to Yucatan. In Middle 

Kansas, or near the ninety-eighth meridian, it already begins to assume the 

characters of variety nuttalli, which ranges thence westward to Oregon and 

the Sierra Nevada Mountains, and southward from near the forty-ninth parallel 

into the highlands of Mexico. Over the drier portions of Arizona and the 

adjoining country, it passes into variety arizone, and on the Pacific slope is 

represented by variety awduboni. Variety auduboni extends along the Pacific 

coast from Northern California to San Diego, in Southern California passing 
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into variety arizone. The latter is as yet known only from Western 

Arizona, but will doubtless be found to extend over the western parts of 

Southern California and southward into Western Mexico, or over a large part 

of the so-called Sonoran district. 

LEPUS TROWBRIDGEI. 

Trowbridge’s Hare. 

Lepus trowbridgei Barrp, Proc. Acad. Nat. Sci. Phila., vii, 1855, 333; Mam. N. Am., 1857, 610, pl. xiv, 

(animal).—NEWBERRY, Pacific R. R. Ex. & Surv., vi, iv, 1857, 65 —KENNERLY, ibid., x, vi, 

224.— ALLEN, Proc. Bost. Soc. Nat. Hist., xvii, 1875, 434. 

Smallest of the North American Leporide. Tail very short, almost 

rudimentary. Postorbital process scarcely in contact with the skull posteri- 

orly. Ears, head, and hind feet about equal in length. Above yellowish- 

brown, varied with dark brown; sides, throat, and chest paler; beneath dusky 

gray, varying to whitish; back of neck rufous. Colors generally darker 

above and more finely blended than in any of the varieties of ZL. sylvaticus. 

The dark long hairs of the back appear to be generally blackish-brown, but 

in some specimens they are decidedly black. 

The specimens before me are the same as those described by Professor 

Baird in 1857, with the exception of a few additional ones from Fort Tejon, 

and [ find little to add to his account. As Professor Baird observes, there is 

considerable variation in respect to the length of the ears in different speci- 

mens and also in color, some specimens being decidedly whitish below 

instead of plumbeous-gray, and with the long dark hairs above decidedly 

black in some cases instead of blackish-brown. 

Its nearest ally is the Lepus sylvaticus var. auduboni, but this form 

rather exceeds it in size, has the ears distinctly edged and tipped with black- 

ish instead of being uniformly gray, is whiter below and of a more yellowish- 

gray above, with the longer black hairs more strongly in contrast with the 

general color. The variations in general color, however, in different individ- 

uals, respectively, of the two forms rather overlap, so that general color is 

not alone distinctively diagnostic. The shorter tail and (apparently) relatively 

shorter hind feet of ZL. trowbridgei are the more especially characteristic 

features. Both forms occur together on the Pacific slope; but L. sylvaticus 

variety auduboni ranges also to the desert plains of Southern Nevada and 

Arizona. where it insensibly blends with variety nu¢talli of the middle region 

of the continent. 
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The variations in size in Lepus trowbridgei are well indicated in the 

subjoined tables of measurements of the skulls and external dimensions. The 

extremes in a series of ten skulls are: length, 2.28 and 2.55; width, 1.15 and 

1.32; nasal bones (length), 0.90 and 1.17; lower jaw (length), 1.42 and 1.73. 

The length of the ear varies in different specimens from 2.28 to 3.05, the 

average being about 2.50 to 2.75. In specimens from the most southern 

localities, the ear averages considerably longer than in those from the north- 

ward, although the size of the animal, as indicated by measurements of the 

skull, is smaller at the southward. Thus the average length of four skulls 

from localities near San Francisco is 2.50 and the breadth 1.28; while the 

average length of the skull in four specimens from Cape Saint Lucas is 2.29, 

and of the breadth 1.17. 

The habitat of Lepus trowbridgei, as indicated by the specimens in the 

present collection, seems to be restricted to the region east of the Cascade 

range of mountains, and to extend along the coast from Fort Crook to Cape 

Saint Lucas. 

Lepus trowbridgei was first described by Professor Baird in 1855, and 

redescribed by him under the same name in 1857, by which appellation it 

has fortunately been always known. Very few original references have been 

made to the species aside from those in the various reports of the Pacific 

Railroad surveys and explorations. ; 

TaBLE XLII.— Measurements of L. TROWBRIDGEI. 

BK 

4 From tip of nose to— | Tail to end Length of— 
zl of— i$ 

S Bocnlite, =| ame eas oon] é Remarks. z, Locality. 2 3 3 s 

cl K 2 he 5 =| = z 2 = 2 
5 aja /a/S| &|/F lal é lal es 
310 | San Francisco or Monterey, Cal|..__| 1. 42 | 2.58 | 2.66 | 13.00 | 0.42 | 1.26 | 1.40 | 2.66 | 2.35 | From Baird. 

Sill|-- =. - isa see a s.r eke - | 1.25 | 2.42] 2.50] 1217] 0.50] .....| .... 2.75 | 2.35 | ...do. 
312 |-..... (0) 5 aay ene Soe 1.08 | 2.08 | 2.25 11. 00 | 0.42 | 0.84 |.-...- 2. 08 | -.do. 

1171 | San Francisco, Cal ........--- 15 40)'):2; 40" |) 2°80!) 19850) |-=---:})..-... 1,35 | 2.75 | 2 From a skin. 

phe 5} aes GOs joa cs a oocaecara ae 1.45 | 2.75 | %. 85 | 13. 25 | 1.00 1.80 | 1.45 | 2.75 | 2.55 | Fromaspecimenin 

| | | alcohol. 

ASGG:|.-2-:- GOs wsedacecccencecces cae 1.42 ..do. 

5a s80H seen TD) ScRoe bens sSseBeSteGneor Baer (Pb) 

669) Bodega, Cal:...............-- hae is oy From a skin. 

1183 | Santa Clara, Cal Ae |e Boe -.do. 

7A); botaluma; Cali cs-. 5. c2ccec. 32 .- 146 ..do. 

OID |e == 0D secepensesaeeneae a WAAL do. 

1590 | San Diego, Cal fs on Eee - do. 

1599) 5-- 5 =. Gt ageeere 9 | 1.35 . do. 

1503) 2. 2-2 doposeisacccsscses fay age ..do 
'3636 | Fort Tejon, Cal .........-..-- | Jo 11.25 - do. 

= —— 

* Specimens from Museum of Comparative Zodlogy, Cambridge, Mass. 
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TaBLe XLIII.— Measurements of skulls of LRPUS TROWBRIDGEI. 

! | ! 5 P ° ° |. Ss . 
| } ele le leg [Se oie 

| | 2 B12 |s |23] 2 legis |s 
| | eR) 2 oa |s Sela 15 &la a 

: i ep | om S 

: | (S)/e /ala ls [Bal Flesh |€ | a] es 
5 | 8 Peel ey ieece es Wes eee ree Oe? | Be |] 
a | 52 Locality. fe Mes = |S ta Fe 2a] 2 8 ele a Sealers 
B18 3) 3) 8+] ¢] 8) 2/2 Ves) 2 (2ss te jel 
2 A bo e 2 z 3 a | Sue ROE nese ley leaner [ae E E 
& | @ Pye gsm ech eh df sven le tete |PeEj RECS ast pera ee WEE S|) bell eS 

) = o | a ee) 5 ee) c 
a og ae} | St al tae | ea aiavs! tere Be tore eda ort Sse 
= $ 3 = ca a @ |2e8/28)/ a2 /eakl/acleae! £& ra 
e mR eS a = = = co i as a Bare asi ae 5 S 

is) Ss) a oO Fes tal A |p is) Pp |p ‘s) p A =) 

4205 Fort Crook, Cal... | 2.55 | 1.32 | 0.67 | 1.09 | 0.52 | 0.44 | 0.75 | 1.07 | 0.30 |._.-- 0.47 | 0.35 | 1.70 | 1.15 
| 

1871 San Francisco, Cal.| 2.45 | 1.25 | 0.55 | 1.17 | 0.42 | 0.36 | 0.75 | 1.03 | 0.25 | 0.21 | 0.48 | 0.35 |......}...-.. 

1235 RABI Soepecanasse | Bacal bose - | 0.57 | 1.12 | 0.47 | 0.44 | 0.85 | 1.07 | 0.24 | 0.22 | 0.47 | 0.34 | 1.73 | 1.12 

1869 |..-..- noee WY coscsae coses4 oepael ao6sas 0.54 | 1.05 | 0.47 | 0.44 | 0.82 | 1.00 ; 0.25 | 0.21 |...-.. 0.35 | 1.70 | 1.08 | | | 
3568 | 3636 | Fort Tejon, Cal....| 2.55 | 1.95 | 0.56 | 1.03 | 0.52 | 0.44 | 0.77 | 1.03 | 0.27 | 0.23 | 0.45 | 0.36 | 1:67 | 1.09 

359251196310 ieee GO) nein sine eee eae 1.20 | 0.55 |...... (5c. (YN ee 05939), OF 97) |CS5-2.\|ens58 0.45 | 0.35 | 1,52 | 1.04 

4221 |...... Cape St. Lucas, L. | 2.18 | 1.15 | 0.55 | 0.90 | 0.40 | 0.36 | 0.65 | 0.82 | 0.23 | 0.18 | 0.40 | 0.37 | 1.42 | 1.03 

Cal. H 

oe 0.61 | 0.97 | 0.45 | 0.40 | 0.70 | 0.92 | 0.23 | 0.20 | 0.42 | 0.34 |......| -.-- 

1.15 | 0.57 | 0.98 | 0.43 | 0.36 | 0.74 | 0.93 | 0.26 | 0.18 | 0.45 | 0.37 | 1.50 | 1.04 

1.20 | 0.65 | 0.92 | 0.45 | 0.40 | 0.70 | 0.90 | 0.24 | 0.18 | 0.42 | 0.35 | 1.52 | 1.05 
| | 

TaBLE XLIV.—List of specimens of LEPUS TROWBRIDGEI. 

|s | a 
be & 2 | 

3 2 5 | | 
a |@ 3 8S 
a é 2 z % my tages Locality. a From whom received. Collected by— | is 

5 bal % 2 2° = 8/35 a i 
l\ea/ea| 5 a = 
a2) a @ oO a 
is) iS) n - A 

eee 1871 |......| San Francisco, Cal.-..|...........-..| Lt. W. P. Trowbridge.| Lt. W. P. Trowbridgo.| Skull. 

seaeee COS rease see ee dos 

A. Agassiz........-.-.| Alcoholic. 

arene GES) oAes5- sacs se peels 

| Lt. W. P. Trowbridge.| Skin. 

sasste C cepeeaoooseene| oct, 

ated Sea saSe Aecopse ese tilts 

} Lieutenant Williamson] Dr, Newberry...-..--- Leeda: 

| Lt. W. P. Trowbridge | Lt. W. P. Trowbridge | Skull. 

310 | 1235 |...-.. San Francisco or Mon-|..............)...-.- Gleason sesostcone! basse OO Gee sneb hese Sees Skin and skull. 

terey, Cal. 

Ce em comalsseee iliScoces UCR eee ee (eee ames», ae (suet seine os yondons scene! Gl Sar Ssoncaneccs 

BHP? eRe Sel bees ai heres REESE CREE EE Her Bae seer po ace) Bae eee (ieecescomsaqsss bess sae! Oy Sessa sdscetcin 

| 669 |...... -----| Bodega, Cal........--. T. A. Szabo .. 

33 | .-----|e----- Santa Clara, Cal Dr. J. G. Cooper....--. Dr. J. G. Cooper 

E. Samuels ...-....-.. E. Samuels ..-.-....---|. 

ZO | Santa Barbara, Cal . - 

San Diego, Cal.-...... Mar. —, 1856 

ee do .......-...---.| Feb. 19, 1856 
eee do ...............] Feb. 27, 1856 

San José, Cal 

May —, 1859 

Apr. —, 1859 

June 26, 1875 

Skin and skull. 

alee. 

Skull. 

.---do. 

.---do. 

SeeedOs 

Skin. 

Paes 

-.do. 

* Specimens from the Museum of Comparative Zoo ogy, Cambiidge, Mass. 
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LEPUS GRAYSONI, nov. sp. 

Grayson’s Hare. 

General color above pale rufous or dull cinnamon-brown, varied with 

blackish-brown; below whitish. Upper surface of the head ferrugineous, 

finely mixed with black, fading anteriorly to paler rufous; sides of muzzle 

yellowish-brown; sides of the head pale fulvous-brown, below and behind 

the eye sparsely varied with black, a narrow pale ring around the eye, not 

more conspicuous than in L. sylvaticus; nape rufous. Ears covered with very 

short hair, looking nearly naked, yellowish-brown mixed with black anteri- 

orly, at the base passing into blackish-brown, varied with yellowish-brown 

toward the tip; anterior margin whitish-edged till near the tip, where it is 

margined with blackish; posterior surface of the ears lighter and nearly naked. 

Dorsal region nearly uniformly pale reddish or cinnamon-brown, varied with 

blackish-brown, becoming paler and with fewer blackish hairs on the sides of 

the body and over the rump. Tail above blackish-brown, shading into the 

color of the rump; white below. Chin and sides of the lower jaw nearly 

white, passing into brown on the throat. Fore veck uniform reddish-brown. 

Middle of the lower surface of the body from between the fore legs to the 

tail whitish. Outer surface of limbs reddish-brown; inner surface whitish; 

upper surface of hind feet varied with pale rufous and whitish. Size and 

proportions same as in average specimens of L. sylvaticus. Feet small; nails 

naked. 

This species is based mainly on a specimen collected at the Tres Marias 

Islands by the late Col. A. J. Grayson. It is of about the size of Lepus 

sylvaticus, but differs in many important features from any of the varieties of 

the L. sylvaticus group. The form of the postorbital processes shows that in 

this respect its affinities are with this group rather than with the Aquatic Hares 

(L.-palustris and L. aquaticus), although its feet are small and as sparsely 

haired as in ZL. palustris. In general color and in some other features, it 

somewhat resembles L. brasiliensis, but is in other respects quite different. 

Tt has a tail as short as L. trowbridgei. 

A second specimen, from Talamanca, Costa Rica, collected by J. Carmiol, 

is also referred to this species. It agrees with the Tres Marias specimen in 

size, proportions, and all essential particulars, but it is somewhat paler-colored. 

The pelage is rather harsher, and is evidently much worn, so that the paler 

color may be in part due to fading, or to seasonal difference. 
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TaBLE XLV.—Measurements of LEPUS GRAYSONI. 

Teas : 

| 2 B | From tip of nose to— | TMi! to end |r enon of 
| # 4 | of— 5 

5 8 = i 
eeu =| j A = o 

} A Locality. | g 2 = a Collected by— 
| &® | 3 = BS 2 | Ss 
eee | F ; |e Pal bee ere ace roel || ben 
| £ ‘ey i 2 | a 8 ‘3 5 ‘a 5 ti So 
| § n is) <3) o | a > yy is iss) ies) 

| | 
8318 | 135 | Tres Marias Islands - -- Q , 1.63 | 2.90 | 3.25 /14.50 | 0.75 |.---. 1.50 | 3.40 | 2.40) A. J. Grayson. 

| 11409 }.-..--- Talamanca, Costa Rica .|....-.. | 1.65 | 2.90 | 3. 25 peecse 1.20 | 1.90 | 1.75 | 3.60 , 2.20 | J. Carmiol. 
| | 

LEPUS BRASILIENSIS Linn. 

Brazilian Hare; Tapeti. 

Lepus brasiliensis BRISSON, Reg. Anim., 1756, 141.—LinN us, Syst. Nat., 12th ed., i, 1766, 78.— ERXLEBEN 

Syst. Reg. Anim., 1777, 336.—GMELIN, Syst. Nat., i, 1788, 164.—ScHREBER, Siuget., iv, 1792, 

902.—SHaw, Gen. Zool., ii, 1801, 208.—Azara, Paraguay, ii, 1801, 57.—DErsmarrtsT, Mam- 

malogie, 1822, 351.—MaxIMILIAN, Beitriige z. Naturg. Bras., ii, 1826, 450.—FIscHER, Synop. 

Mam., 1829, 375.—TscHup1, Fauna Peruana, i, 1844, 198.—WaAGNER, Schreber’s Siiuget., 

Suppl., iv, 1844, 116.—WarteErHoussE, Nat. Hist. Mam., ii, 1848, 141.—G1eBEL, Singet., 1855, 

450.—FRANTzIUS, Wiegm. Arch., 1869, i, 276 (Costa Rica)—HensreL, Abhand. d. phys. 

Klasse d. kénigl. Akad. d. Wissenschaften zu Berlin, 1872, 62 (Southern Brazil)..—ALLEN, 

Proc. Bost. Soc. Nat. Hist., xvii, 1875, 435. 

Lepus tapeti PALLAS, Nov. Sp. Glires, 1778, 30.—ZIMMERMANN, Geograph. Gesch., ii, 1780, 334. 
Tapeti brasiliensis Gray, Ann. and Mag. Nat. Hist., 3d ser., xx, 1867, 224. 

“ Tapeti brasiliensibus, MARCGRAVE, Brazil, 223.” 

About the size of Lepus sylvaticus, or a little smaller; ears rather longer 

than in that species, and the tail shorter. Fur rather short and harsh; feet 

rather sparsely clothed, above yellowish-brown, varied with black, not very 

different in coloration from Lepus palustris; sides of the nose, orbital ring, 

throat, and abdomen white; legs and nape-patch bright rufous, the latter 

whitish on the inner side. Tail brown above, rufous yellow below. 

Of this species I have very few specimens, and am hence unable to give 

much original information respecting it. Its reputed range extends through- 

out the greater part of South America, from Paraguay northward to Central 

America. With such a wide range, it would be surprising if it preserved 

everywhere uniform characters. 

Waterhouse refers to two specimens from Bolivia, one of which, ‘an 

extremely young specimen,” differs from the other in being blacker, and in 

having the rufous of the limbs, nape-patch, ete., of a brighter tint; in other 

words, having the colors much more intense. A half grown and rather 

faded specimen in the present collection from “Vermeto”, Paraguay (the only 

one I have from South America), is not very appreciably different in color 

from ordinary specimens of L. palustris, though rather paler. The ears, 

however, are longer, and the tail shorter, the latter rufous-yellow below 

instead of white. A specimen from Chiriqui and two others from Costa 
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Rica (one of them quite immature) are much more yellow above than the 

Parana specimen, the general color above being yellowish-rufous mixed 

with black. The ears are also fully one-fourth shorter than in the Parana 

specimen, and considerably shorter than the measurements given by Water- 

house. The differences are so striking that at first I was inclined to regard 

the Costa Rican specimens as specifically distinct from the South American 

L. brasiliensis, and I propose finally to treat them as varietally distinct, under 

the subspecific designation of gabbi, which may be characterized as follows ; 

LEPUS BRASILIENSIS var. GABBI. 

Central American Hare. 

Size of Lepus trowbridgei ; ears very short; tail rudimentary. Above 

pale cinnamon-brown, strongly varied with blackish. Whole upper surface 

of the head bright yellowish-ferruginous mixed with black. Nape pale 

rufous. A conspicuous, large, whitish spot below and behind the nostril, 

bordered by yellowish-brown, which latter color extends over the sides of 

the head, where it is varied with black. Chin and space over the rami of 

the lower jaw white. Fore neck pale yellowish-brown; rest of lower parts 

white. Ears anteriorly varied with pale rufous and black, with a narrow 

whitish border; ears nearly naked posteriorly. Limbs strongly rufous 

externally, inside much paler and more or less varied with white. Tail 

like the back above, yellowish- brown below. 

The most striking peculiarity of this form is the shortness of the ears, 

which are much shorter than in any other species of Lepus with which I am 

acquainted. In size, it seems to be fully as small as L. trowbridget. The 

specimens are all more or less mutilated, so that the character of the tail 

cannot be well determined. The Lepus brasiliensis of von Frantzius, from 

Costa Rica, doubtless refers to this variety. 

TABLE XLVI.—Measurements of LEPUS BRASTLIENSIS (including var. GABBIL). 

' a 
a) ' ees 
<2 5 I | From tipof nose to— | = |Length of— 
| 2 a : 
5 a Ss & a | 5 Tecate 3 Sel Remark ° a ocality. 5 2 ~ remarks. 

lela = a Beal sys . 
S a 2 So os = = 
| | : a E =] = 

£\2 ee fe) ea eee ais ° = pho] 2 
Ss eel te es [ete wet ete |e lies 

355565) perc Bolivianesecssns ses co cote ses eee es ease =| 2 90)||o5=-- (13.00!) 1. 25 2.90 | 2.00 | From Waterhouse. 

wrceee [eeeeee EO Be eee ae ee Seow se||) a0) |eetwec|l DOU. ||<cecq|sceese|/ G00) 12.00 |. 25500s 

enews | -cwne Vermeto, Paraguay. . Fa ee) (eee) | Beasacd Hemet leseeod ecesced ie ictag pete 

8140 |...... Chiriqui, Central America ...... Erstere | der prea [GON Noose Pewamn 1.30 | 2.60 | 1.65 

11371 18 | Talamanca, Costa Rica..-........ oe ee GOUT BO} 12: SONeo se |e = 1.35 | 2.95 | 1.45 
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TABLE XLVII.— Measurements of skulls of LEPUS BRASILIENSIS. 

od > ieee 
> oO 2s & ‘ 

| 2 B|s |#3\s 
| 2 S @ |= 8) a = > 2 2 a} 

2 a a a | 22 | & a 
a wo | 5 3 |2°)]8 Ly : 3 esi Ih Sh pcebei pee be 

Locality. 3 E | e Ee eae 8 Remarks. 
. S a = = = o &) =~ apo Teh Sh Spe) Seba bh 
bp B = g a a |salog| & 
Aad toy bo teeta ese festa Stesh lS 
= = = = =} D | 
2/3) 2 4) e421 eel eele 
S iF = 3a Ci 3 aalas E 
A o A a A A =) =) HR 

Bol ViN-se-t eee ec aa seee sear ee ase eae Fee soe 2,55 | 1.23 | 0.63 | 1.00 | 0.50 | 0.33 | 0.95 | 0.50 | 1.92 | From Waterhouse. 

PALA scans s\scaces coaeioelee seeccceees ScoeaeRsae 2.60 | 1.25 | 0.62 | 0.97 | 0.50 | 0.34 | 0.92 | 0.50 | 1.92 |-..... do. 

TABLE XLVIII.—List of specimens of LEPUS BRASILIENSIS (including var. GABBII). 

: | 
5 7 2 
2 ; a 

Ebellhe: E g 4 3) is 
sl a Sp Locality. a From whom received. = 

2 |a\8 a 2 
a8 ]% E 5 
is) 6 | a = A 

4653) |....-. teen] VOLO) Pala ela yao set se see men eee eee Capt. Dd. Pages oss o-ndnrons nee ees sass Skin. 

8140 |...... .---| Chiriqui, Central America................-- 1865 || Fred: Hicks.<-.<. - << sscon sce. csceccescenel eos do. 

11371 18\} do | Lalamanca,; ‘Costa Rica. ..-..2..52-ecuossecloneace Wis GADD een ones seceee secon ataea aoe do. 

1137 AD id) | Rene a= GO soc Fos sacost sce ctee eee essere aaa | wenean| peeeree Oye eecemcdecee seen ses asscssecoces||Sss do. 

LEPUS CALLOTIS Wagler. 

Var. CALLOTIS. 

Mexican Hare; Southern Jackass Hare. 

Lepus callotis WAGLER, Nat. Syst. Amphib., 1830, 35; Isis, 1831, 511—WaGner, Schreber’s Siiuget., iv, 
pl. cexxxiii E; Suppl., iv, 1844, 106—WatrErHousE, Nat. Hist. Mam., ii, 1848, 138.—Aup. 
& Bacu., Quad. N. Amer., ii, 1851, 95, pl. Ixiii—WoopuHovssE, Sitgreaves’s Col. and 

Zuni River Exped., 1853, 55.—GinBEL, Siuget., 1855, 449.—Bairp, Mam. N. Amer., 1857, 590, 
pl. lvii, fig. 1, skull (in part only); U. S. and Mex. Bound. Survey, ii, ii, 1859, 45, pl. xxv, 

fig. 1 (skull)—Saussurx, Rev. et. Mag. Zool., 1860, 56 (Province of Michoacan).—GRray, 

Ann. and Mag. Nat. Hist., 3d ser., xx, 1867, 224 Ga part only). sess Proc. Bost. Soc. Nat. 

Hist., xvii, 1875, 435 (in part only). 

Lepus nigricaudatus BENNETT, Proc. Zoél. Soe. Lond., i, 1833, Ae Journ. Acad. Nat. Sci. 

Phila., viii, 1839, 84. 
“ Lepus mexicanus LIcHT.,” RICHARDSON, Sixth Rep. British Ass. (1836), 1887, 150, 158. 

Lepus callotis var. nigricaudatus WAGNER, Suppl. Schreber’s Siiuget., iv, 1844, 107. 

Lepus callotis var. flavigularis WAGNER, Suppl. Schreber’s Siuget., iv, 1844, 107. 

Lepus texianus Aup. & Bacu., Quad. N. Amer., iii, 1853, 156, pl. exxxiii. 

Var. TEXIANUS. 

Northern Jackass Hare. 

Lepus texianus WATERHOUSE, Nat. Hist. Mam., ii, 136, 1848 (not of Aud. and Bach.). 

Lepus callotis Barrp, Mam. N. Amer., 590, 1857 (in part only).—KENNERLY, Pacific R. R. Expl. and Sur- 
veys, X, vi, 16, 1859 (Fort Conrad, N. M.).—SucKk ey, Pacific R. R. Expl. and Surveys, xii, 

iii, 104, 1860 (Boisé River, Oregon),—SuckitEy & Gupss, ibid., 131.—Covrs, Am. Nat., i, 
531, 1867 (Arizona); Proc. Acad. Nat. Sci. Phila., 1867, 136—Coorrr, Am. Nat., iii, 470, 

1869 (Colorado Valley).—MrrriaM, Hayden’s U. S. Geol. Survey, Sixth Ann. Rep., 666, 1873 

(Ogden, Utah).—ALLEN, Bull. Essex Institute, vi, 52, 66, 1874 (Wyoming and Salt Lake 

Valley). 



LEPORIDA—LEPUS CALLOTIS ET VAR. 351 

Var. TEXIANUS. 

Northern Jackass Hare. 

Above pale ashy-gray, sometimes tinged with brownish and mixed with 

black. Below white, or nearly white on the middle of the belly, passing 

into grayish-white or very pale brownish-white on the sides, the inside of 

the limbs, and on the breast, where it is more strongly brownish. Throat 

lighter, nearly white. Orbital ring white, varying to yellowish-white. ars 

more or less broadly tipped with black, yellowish-brown (externally), 

mixed with black on the anterior half, whitish on the posterior half, passing 

into white at the base; fringe of the borders yellowish-white. Tail black 

above, the black extending forward upon the rump, very much as in L. cali- 

fornicus ; sides and below gray. 

This species presents considerable variations in color, and in the fullness 

and softness of the fur, with the season. The above description applies more 

especially to fall and winter specimens, in which the pelage is very full, long, 

and soft, and in which the feet are well clothed. In summer specimens, the 

fur of the body is shorter, and the feet and legs are more sparsely clothed. 

The brownish tint of the back is perhaps rather stronger, and the limbs are 

of a more decided gray ; the lower surface, except the breast, is generally 

pure white. One of the most marked seasonal differences in color, however, 

consists in the color of the nape-patch, which in winter specimens differs but 

little in tint from the general color of the upper surface, and over which the 

fur is long and soft, gray externally, and black at the base. In summer 

specimens, the fur of the nape-patch is short and generally intense black, 

owing, in part at least, to the shedding or wearing-off of the longer gray 

outer covering of winter. 

Specimens collected at the same season vary in respect to the amount of 

black in the dorsal surface and in the strength of the pale fulvous shade. 

Var. CALLOTIS. 

Mexican Hare; Southern Jackass Hare. 

Slightly smaller than var. texianus, with the black on the tips of the ears 

nearly or quite obsolete, being replaced with pale yellowish or pure white. 

Above more or less strongly yellowish-brown, mixed with black; lower 

surface, including the limbs and sides of the rump, white, usually finely 
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mixed with black, especially on the limbs; breast pale yellowish, varying 

to bright fulvous. 

A specimen from Tehuantepec (No. 9430), collected December 3, is the 

most highly-colored of any in the collection, and agrees perfectly with Wag- 

ner’s description of his variety flavigu/aris. In this, the color above is bright 

yellowish-brown, strongly variegated with black. The neck in front and the 

breast are strongly yellowish-brown, which color extends forward on either 

side of the throat and along the sides of the body. The rest of the lower 

parts are pure white; the legs are of a pure, rather dark, gray, which color, 

rather more mixed with black, extends over the thighs and the sides of the 

rump. The fur is everywhere very short and rather harsh, as compared with 

winter specimens of var. ¢exianus; the pelage of the legs is especially short, 

so that these parts look very small and slender. 

Summer specimens from Southern Texas (Nos. 252, 241, 134, etc.) 

present the same general features of short, rather harsh, pelage, very scantily- 

clothed legs and feet, and brighter and purer colors; but the fulvous tint, 

especially over the fore neck and breast, is of a much more brownish cast. 

A specimen from Orizaba, Mexico, quite closely resembles, in the color of 

the dorsal surface, the specimens from Texas, but the brownish tint of the 

breast and sides of the body ig nearly obsolete, the whole lower surface 

of the body being almost uniformly pure white. A striking feature in this 

specimen, remarkable for the general lightness of its colors, is the terminal 

white patch on the ears. 

Considering the varieties in their co-specific relationship, we find that 

the Texan and Mexican specimens are much more strongly colored, especially 

in respect to the fulvous tint, than specimens of the more northern type, 

while the palest specimens come from Arizona and Utah. A specimen from 

Boisé River, Oregon, is varied with black and gray above, with only a very 

faint tinge of brownish on the limbs, sides, and breast. 

The black at the tip of the ear varies from a patch an inch or more in 

length to a narrow terminal bordering, and is sometimes wholly obsolete. 

It is narrower in Texas specimens than in those from Arizona and Utah, 

existing in some of the former only as a very narrow border, while in the 

specimens from Mexico it is wholly absent, being replaced in one by white 

and in the other by fulvous. 

The extremes in respect to variation in color, as indicated in the varietal 

diagnoses, present very wide differences, but there are so many intervening 
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stages that the passage from the one to the other is by very gradual steps. Thus 

the general aspect above of specimens from Utah is grayish-white, with the 

faintest tinge of brownish, strongly mixed with black, with a black spot at 

the tip of the ear an inch or more in length. The specimens from Texas 

and Orizaba, on the other hand, are strongly washed above with fulvous, with 

the black ear-spot greatly reduced or wholly obsolete. In the Tehuantepec 

specimen, the fulvous culminates in a quite intense yellowish-brown. 

The general size varies, as usual, very considerably in different individ- 

uals.. Taking the size of the skull as the most convenient standard of com- 

parison, we find the extremes of variation in a series of eight adult specimens 

to be, length, 3.37 to 4.08; width, 1.63 to 1.82. The ears vary in length in 

different specimens from 4.50 to 6.00, the largest-eared examples coming 

generally from the most southern localities. 

General remarks. 

Synonymy.—The variations in color already described have given rise to 

several synonyms. ‘The species was first described by Wagler in 1830, from 

specimens collected in Mexico, under the name Lepus callotis. In 1833, 

Mr. Bennett redescribed it from specimens said to have come from “Cali- 

fornia”, but which doubtless came from Western Mexico, under the name 

Lepus nigricaudatus. In 1836, Richardson referred undoubtedly to this 

species, under what seems to have been a MS. name of Lichtenstein’s in the 

Berlin Museum, as “ Lepus mexicanus Licht.”* Wagner, in 1844, redescribed 

the species from Mexican specimens, recognizing three varieties from Mexico, 

viz, var. I. L. callotis; var. Il. L. nigricaudatus; var. U1. L. flavigularis, 

all based on specimens from Mexico. The differences consist in variations 

of color, the variety named flavigularis apparently closely resembling the 

above-described example from Tehuantepec. In 1848, Waterhouse described 

aspecimen, from an unknown locality, with black tips to the ears, as presuma- 

bly the Lepus texianus of Audubon and Bachman, on the identification of the 

specimen by Mr.J.W. Audubon. In 1853, Audubon and Bachman described 

a Lepus texianus as the common “Jackass Rabbit” of Texas, but without any 

allusion to Waterhouse’s provisional description of a species under the same 

name. Audubon and Bachman do not mention the ears as having black tips, 

* Respecting this name, Waterhouse observes: ‘The brief note relating to the L. mexicanus of the 

Berlin Museum, furnished me by Dr. Bachman, describes that animal as having the back of the neck 

black; the white of the under parts of the body extending high upon the flanks, and, indeed, in all 

other respects agreeing with the characters of L. callotis.” Nat. Hist. Mam., ii, 141. 

23 M 
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but refer to one specimen as having the margin of the ear brown. These 

and other slight discrepancies are noted by Baird, who, in 1857, doubtfully 

referred the Lepus texianus of Waterhouse to L. callotis, but left the L. texi- 

anus of Audubon and Bachman in his list of those his material did not allow 

him to satisfactorily discuss. 

It will be noticed that in the descriptions accompanying the above-cited 

names the black spot at the tip of the ear, which is so constant in specimens 

from the United States, is not mentioned except in Waterhouse’s description 

of his “Lepus texianus?”, and that the other features of coloration apply 

strictly to the Mexican specimens, and in less degree to those from Texas, 

but not at all to specimens from the Territories of Arizona, Nevada, Utah, 

Oregon, and Wyoming. Professor Baird very distinctly referred to the differ- 

ences presented by specimens from the northward as compared with those 

from Texas and Mexico, and thought it possible the form from the more 

northern localities in the United States might prove to be a distinct species, 

at the same time calling attention to the complete gradation by easy stages 

from the one extreme to the other. Although this gradation is unquestionable 

the constancy of the very considerable differences between the northern and 

southern forms seems to warrant their differentiation as geographical races. 

Waterhouse’s description clearly refers to the northern type, which he 

describes as having the fur “long and soft, the general hue of the animal 

pale, inclining to ashy-gray, but strongly mottled with black and brownish- 

white”, “the ears with a large black patch at the apex externally”, etc., and 

hence his name, notwithstanding its unfortunate geographical allusion, is 

unquestionably applicable to the northern type, while Texas specimens, espe- 

cially those from near the Mexican border, present an. intermediate phase 

more strongly resembling the southern than the northern type. 

Lepus callotis finds its nearest ally in L. californicus, but differs from it 

so considerably in color and in other respects (as will be pointed out under 

the head of L. californicus) as to be readily distinguishable from it. From 

L. campestris, which agrees with it quite nearly in size, and also resembles 

it considerably in color, it is easily separable, as already shown in the discus- 

sion of that species; L. campestris differing from L. cadlotis in its shorter ears, 

in wanting the black on the tail, and in becoming white in winter. 

GuOGRAPHICAL DISTRIBUTION.—The habitat of Lepus callotis var. texianus 

may be given as extending from Southeastern Oregon southward to Mexico, 
and from the Sierra Nevada Mountains eastward to near the eastern border 
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of the plains east of the Rocky Mountains. Dr. Cooper gives its western 

limit in latitude 35° as the Colorado River. I have observed it on the plains 

of Western Nebraska and Middle Kansas; and there are specimens in the 

collection from as far east as Austin, Texas. It does not appear to overlap 

the range of Lepus californicus, but extends over the southern half of the 

range of Lepus campestris. ‘Toward the Mexican border, especially in Texas, 

it begins to very generally take on the distinctive features of variety cadlotis. 

The habitat of Lepus callotis var. cadlotis extends from about the southern 

boundary of the United States far southward into Mexico, there being speci- 

mens in the collection from Orizaba and Tehuantepec; and De Saussure 

mentions it as being common in the province of “Mechoacan”, in about lati- 

tude 19°. 
TaBLE XLIX.— Measurements of LEPUS CALLOTIS. 

I : 7 - 
3 From tip of nose | Tail to end Length of— 

g to— of— g 

3 ; —| 3 
z r Locality. f 2 8 b=! Remarks. 

s3 Ante aliat a |S Seelomee Nats A ee 8) 
ra] ol it (3) bm} be al > = = 

° 3 (i o ae o = v 

3S CANES leet eS (eet ze tla 

454 | Boisé River, Oregon Ter.........--..--..---- oe BL Soe mee 1.70 | 4.40 | 4.90 | From Baird. 

299 | Charco Escondido, Mexico ...--...-......--- Bee 75 | 2.95 | 3.25 | 2.17 | 4.58 | 5.07 |--.-do. 

134s Maple ass, LOX: csss=~ncoscseranwien=eeens<o- teen /eh BAN te oe | 2.17 | 4.58 | 4.50 | .-.do. 

165) |isesnes GO Dece ass ccnacacecunneéengod Be see 50 | 1.75 | 2.83 | 2.93 | 4.58 | 5.07 * do 

252 | Brazos de Santiago, Tex. .-.--.---. =2| a 75 | 1.88 | 2.75 | 2.25 | 4.60 | 4.75 | ...do. 

_ 301 | West of San Antonio, Tex “a 50 | 3.08 | 4.08 | 2.05 | 4.58 | 5.00 | ..-do. 

2968 | Llano Estacado, Tex.......-..-. -..--.-----: mine OO} | eran ease aero 4.95 | 5.22 |....do. 

1721 | Pecos River.-....------.------ Bre ae Aembe ee g OO) aoe eente 2.05 | 5.05 | 5.95 -do 

Vi22)|.--.=- Oseenentes as arene OD} |faeee= | eae 2.38 | 4.88 | 5.95 --do. 

346 | Fort Conrad, N. Mex Gh) posto loan 2520) |eseias 5. 95 do. 

TABLE L.—Measurements of skulls of LEPUS CALLOTIS (including vars. TEXIANUS and CALLOTIS). 
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g 2 Locality. | Bs na E BE |o ae| @ |& B| > o 2 5 
5 =| a Ss e a ne or 3 °o =) oe | La) a 
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1 3 s S 3 a I 8 2 3 

a fess 21 2.) 28 18/8 [8 |Ba/SSl Se /BSlBs| es) 2 | 
iS) is} a oO i=) A A A |p =) pb |b =) =) =I 4 

1.75 0.90 | 1.77 | 0.80 | 0.80 | 1.22 | 1.57 |......]....-. 0.65 | 0.55 | 2.65 | 1.30 

1.73 | 0.80 | 1.50 | 0.83 | 0.70 | 1.12 | 1.45 | 0.37 | 0.33 | 0.63 | 0.52 | 2.60 | 1 69 

1.75 | 0.87 | 1.95 | 0.88 | 0.86 | 1.37 | 1.77 | 0.34 | 0.34 | 0.75 | 0.54 | 2.98 | 1,92 

1. 82 | 0.87 | 1.75 | 0.87 |...... 1,28 | 1.60 | 0.42 | 0.35 | 0.70 | 0.57 

1.63 | 0.65 | 1.50 | 0.67 |....-. 110) Sti) ese ses lence 0.60 | 0.47 

1.70 | 0.68 | 1.92} 0.80 | 0.74 | 1.36 | 1.88 | 0.50 | 0.35 | 0.65 | 0.57 

1.80 | 0.90 | 1.70 | 0.85 | 0.80 | 1.15 | 1.67 | 0.40 | 0.34 | 0.67 | 0.52 

1.82 | 0.94 | 1.75 | 0.87 | 0.84 | 1.25 | 1.70 | 0.38 | 0.35 | 0.67 | 0.55 

1.75 | 0.75 | 1.65 | 0.80 | 0.74 | 1.24 | 1.60 | 0.40 | 0.35 | 0.60 | 0.50 

* Rather young. 
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TaBLE LI.—List of specimens of LEPUS CALLOTIS (including vars. TEXIANUS and CALLOTIS). 
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.| Boisé River, Oregon T.| Sept. 27, 1854 | Gov. I. I. Stevens....| Dr. George Suckley| Skin. 

SS 55500 GI) oS0gen0sccc00c Sept. —, 1854 |....do .....-...-..-- SEPA Ge Sepa ae cease fae do. 

-.| Fort Bridger, Utah .-.|.-------------| 000+ 000---==-+e000=- C.S. McCarthy.....|...do. 

aa OS Shes ares ssc] bossa cbs Clarence King ......| Robert Ridgway...|...do. 

.| Ogden, Utah .-...-.-.. Sept. 26, 1871 | Mus. Comp. Zodlogy.| Allen & Bennett. -.|...do. 

Beaver, Utah .....--. Noy. 10,1872} Lieut. G. M. Wheeler} Henshaw & Yarrow}...do. 

Fort Whipple, Ariz...) Nov. 15, 1864 Dr. E. Coues.-...-..-. Dr. E. Coues .......|--- 
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.| Eagle Pass, Tex....... Apr. —, 1852 | Maj. W. H. Emory ..| A. Schott .-. Skin and skull. 

.| Rio Bravo del Norte .-| Summer,1852]....do .............-.|---- GO eesenes cae cnes| nad do. 
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.| Laredo, Texas . .| Tune 9, 1866 | Dr. H. B. Butcher ...| Dr. H. B. Butcher .. 

-| Devil’s River, Tex....| May 3, 1855 
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.| Red Fork of Arkansas}.-..... Be eee ee hone aera eae See eal he eee ne eee eee ee do. 
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.| Charco Escondido, Mex|.............. Lieut. D. N. Couch sac bracts 

Orizaba, Mexico! .-..<2|/--.o-..ccenae Prof, F. Sumichrast.| Prof. F. Sumichrast|.-.do. 

Tehuantepec, Mexico.| Dec. 3, 1868 |....do ............--- AE NOvinawcceaccesee Skin and skull, 
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LEPUS CALIFORNICUS Gray. 

Californian Hare. 

Lepus californicus GRAY, Charlesworth’s Mag. Nat. Hist., i, 1887, 586; Proc. Zod]. Soc. Lond., iv, 1836, 88 

(name only, without a description).—BacuMan, Journ. Acad. Nat. Sci. Phila., viii, 18389, 86 

(description of Gray’s original specimen).—WaGNER, Suppl. Schreber’s Siiuget., iv, 1844, 110 

(from Bachman ).—WaTERHOUSE, Nat. Hist. Mam., ii, 1848, 131 (redescription of Gray’s and 

Bachman’s specimens).—Avp. & Bacu., Quad. N. Am., iii, 1853, 53, pl. cxii —G1nBEL, Siiuget., 

1855, 450.—Bairp, Mam. N. Am., 1857, 594, pl. lvii, fig. 2 (skull); U.S. and Mex. Bound. Survey, 

ii, ii, 1859, 47 (Lower Colorado River, Col.).— NEWBERRY, Pacific R. R. Ex. & Surv., vi, iv, 1857, 

SuckLEY & G1sBs, ibid., 132.—Gray, Ann. & Mag. Nat. Hist., 3d ser., xx, 1867, 224.—ALLEN, 

Proc. Bost. Soc. Nat. Hist., xvii, 1875, 435. 

Lepus richardsoni BACHMAN, Journ. Acad. Nat. Sci. Phila., viii, 1839, 88.—(See also Aup. & Bacu., Quad. N. 

Am., ili, 1853, 56.)—WAGNER, Suppl. Schreber’s Siiuget., iv, 1844, 111. 

Lepus bennetti Gray, Zool. Sulphur, 1844, 35, pl. xiv. 

Of about the size of, or rather smaller than, Lepus callotis. Fars of 

about the same length as in that species, with the hind feet rather shorter. 

Above yellowish-brown, approaching reddish-brown, mixed with black. 

Below light cinnamon; lighter, approaching white, along the median line; 

more rufous on the chest, limbs, and sides, where the rufous becomes mixed 

with black. Nape fulvous. Anterior half of the ear pale blackish-brown, 

varied with fulvous; posterior half whitish, becoming white at the base; 

fringe of the borders light fulvous; tip of the ear black. Tail black above, 

the black extending forward in a broad line on to the rump; sides and below 

_ pale cimnamon-brown. Limbs exteriorly finely varied with black. 

This species differs in color from L. cadlotis mainly in its stronger tints, 

the rufous throughout the pelage being much stronger, and the intermixed 

black hairs of the upper surface more abundant. 

The color varies considerably in intensity in different individuals; speci- 

mens occasionally occurring nearly as pale as average specimens of L. cadlotis. 

‘At other times, the rufous tint becomes nearly as strong as in Lepus europeus 

(=timidus auct.) of the Old World. The amount and intensity of the black 

on the ears is also subject to considerable variation. The small white spot 

in the middle of the forehead, common to nearly all Hares when young, is 

generally distinctly traceable, as it is also in L. cadlotis and J. campestris. 

The ear varies in length from 5.00 to 6.50, ranging generally between 

5.50 and 6.00. The hind foot varies from 4.70 to 5.60, ranging generally 

between 5.00 and 5.40. The hind foot thus is generally considerably (about 

one-tenth) shorter than the ear. The length of the head is generally not more 
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than two-thirds of the length of the ear. The skull varies in length from 

3.45 to 3.88; in breadth from 1.53 to 1.75. The lower jaw varies in length 

from 2.17 to 2.77. 

The southern specimens are considerably smaller than the northern, as 

shown by the measurements given in the subjoined table. Thus the average 

length of five skulls from the vicinity of San Francisco is 3.80, width 1.72; 

while the average length of nine skulls from Cape Saint Lucas, Lower Cali- 

fornia is 3.52, width 1.58. 

This species differs from LL. cad/ofis, its nearest ally, in being consid- 

erably smaller, in its darker and more rufous tints and relatively longer ears, 

and in the small size of the lower jaw, which is relatively smaller than that 

of any other North American species of Lepus. 

This species was first indicated in 1837 by Dr. Gray, who mentioned it 

under the name L. californicus, without, however, publishing any description 

of the species. Two years later it was described from the same specimen 

by Dr. Bachman, Its only synonyms are Lepus richardsoni of Bachman 

(1838), based on a specimen supposed to have come from California, and 

Lepus bennetti of Gray. 

GEOGRAPHICAL DISTRIBUTION.—The Lepus californicus ranges from the 

northern parts of California southward along the coast to Cape Saint Lucas. 

It seems to be mainly restricted to the region west of the Sierra Nevada 

Mountains; but in latitude 35°, according to Dr. J. G. Cooper, it extends 

eastward to the Colorado River. Further eastward, it is replaced by L. 

callotis var. texianus. 

TaBLE LII.— Measurements of LEPUS CALIFORNICUS. 
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1169 | Fort Reading, Cal...... ----| 2.20 | 3.50 | 4.03 | 20.00 |......].....- 2.65 | 5.05 | 5.70 | From Baird 

668 | Bodega, Cal............ eee| ee AOn 451250) 490 251000 nec tacos 2532 | 5: 30 | 5. 82")._----do. 

2976 | Petaluma, Cal ......... --=-| 2.35 | 4.10 | 4.75 |....2-- 3.60 | 5.35 | 2.50 | 5.20 | 6.50 |...... do. 

1980 |.---.- doyenssse-con cee ee tote | ee al eee eee 22.00 | 3.20 | 4.70 | 2.55 | 5.60 | 5.40 

1168 | San Francisco, Cal. ..-.. Soe |e d0)l| eae 4.70 | 21.00 | 2.95 | 4.70 | 2.30 | 5.10 | 6.00 | From Baird. 

2965 | San Diego, Cal.......- ----| 1.76 | 3.45 | 3.95 | 20.00 | 3.00 | 4.60 |...... OA GoskON| Poon do. 

1595 |-.-..- dojeteesast conse. Od} 1.50} 3.10 | 3.40 15. 00 | 1.28 | 2.38 | 1.98 | 3.63 | 3.35 |-..-.. do. 

1327 | Colorado Desert -.-.--.- ----| 1.76 | 3.45 | 3.95 | 20.00 | 3.00 | 4.60 |.....- 4.70 | 5.10'}.--... do. 

8415 | Cape St. Lucas, L. Cal..|....| 2.00 | 3.50 | 5.00 | 18.00 | 4.00 | 5.20 |..-..- 5.20 | 6.20 | Collector's measurements. 



LEPORIDA—LEPUS CALIFORNICUS. 

TABLE LIII.— Measurements of skulls of LEPUS CALIFORNICUS. 

: Se . S i=] . i-| eal 

ae f Bee) ees 2 |g |4 
@ (3 = eS le |£a| # |2elz 12 
os |4 m a 2 |S S8| 2 /shla 3 
o |8 cS) a a N= Bal -s |6 o| & 2 j 4 a 18 FI |) Seeks ones aia ms) |p aes 2 4 : 2 =) = Se ihet a 8 cules s Ep =p 
8 | wo Locality. ce E oD Ee E |e ot) @ |AR BIG a 8 “3 
B 2 r= 3S a a 7 = |S on 5 $2) e 5 = a 
ais = re 2 3 3 o | 2 Cea eal 0 here icta ederd | > = 
o |a 0 a - a a & |e .jo 2) 6 |8Blseais E E 
=] S$ a wey 2 ° i) S aAa@gl/an fet lfaet ul al 3 ¢ to | & 2 D =) 2 2 2S |A eI GS -_ alba =f) — 
° 2g 4 ay 2 a a = ey ew Sl ns w al eo 3 bw =) 

S$ |E2 Pat Ni Sel ee Wee ges) elle a (tceces |b ey |B [eae] eateed ape | de mee Wilco B a 2 & eo |PRlAa| a |aelasjas! & z 
(S) NS) n | A o A A A 4 |p =) B |p p =) ra) rs] 

ead d 

Por gl eee Petaluma, Cal.|....| 3.72 | 1.70 | 0.82] 1.50 | 0.83 | 0.7 1.16 | 1.50 | 0.32 | 0.32 | 0.62 | 0.54 | 2.47 | 1.35 

oT eillsmmce=| sim © Gormien esses ---| 3.85 | 1.70 | 0.80 | 1.57 | 0.75 | 0.80 | 1.27 | 1.52 | 0.37 | 0.33 | 0.67 | 0.50 | 2.65 | 1.55 

O27Tsele14164|~-G0 nc =--s<-) ---| 3.88 | 1.75 | 0.86 |...... 0.86 |....-. 1.20 | 1.60 | 0.36 | 0.35 | 0.62 | 0.51 | 2.62 | 1.52 

72-0 BepeS sed ddr. 22s ----| 3.99 | 1.70 | 0.75 | 1.45 | 0.75 |....-. 1.10 | 1.45 | 0.30 | 0.30 | 0.56 | 0.50 | 2.43 | 144 

3226 | 2918 | San Francisco, |..-.| 3.98 | 1.75 | 0.85 | 1.73 | 0.86 | 0.84 | 1.29 | 1.68 ]......].....- 0.64 | 0.50 | 2.77 | 1.60 

Cal. 

3571 | 3628 | Ft. Tejon, Cal.|....| 3.60 | 1.64 | 0.86 | 1.50 | 0.70 | 0.70 | 1.15 | 1.50 | 0.38 | 0.33 | 0.58 55 | 2.45 | 1.45 

4137 | 4018 | Cape St. Lu- | o | 3.65] 1.55 | 0.74 | 1.45 | 0.75 | 0.70 | 1.12 | 1.44 | 0.40 | 0.37 | 0.60 | 0.45 | 2.45 | 1.48 

cas, L. Cal 

4139) |,2175)|_=-:do.-. 2... 25) SSC eae ae 0.78 | 1.47 | 0.78 | 0.70 | 1.10 | 1.45 | 0.40 | 0.33 | 0.60 | 0.45 |......]...-2- 

4220 | 4116 |....do......... ---| 3.55 | 1.53 | 0.70 | 1.40 | 0.70 | 0.66 | 1.08 | 1.40 | 0.40 | 0.35 | 0.58 | 0.50 | 2.40 | 1.37 

BR a il eaeeac| sess OO eee sccee ---| 3.45 | 1.55 | 0.67 | 1.35 | 0.67 | 0.60 | 1.05 | 1.40 | 0.38 | 0.35 | 0.55 | 0.45 | 2.27 | 1.40 

Epo antec oe GWIRCERERRE: o | 3.55 | 1.63 | 0.73 | 1.53 | 0.68 | 0.64 | 1.07 | 1.45 | 0.40 | 0.35 | 0.57 | 0.46 | 2.30 | 1.52 

MART ee eee loses Cit eee o | 3.45 | 1.55 | 0.77 | 1.35 | 0.72 | 0.68 | 1.05 | 1.35 | 0.42 | 0.36 | 0.60 | 0.46 | 2.17 | 1.40 

‘ (ie Pe eee done tases sone 3.50 | 1.67 | 0.75 | 1.46 | 0.73 | 0.68 | 1.12 | 1.40] 0.40 | 0.30 | 0.57 | 0.50 | 2.35 | 1.45 

2B) eel Baer G00 nee eee ed [Se 3.57 | 1.54 | 0.76 | 1.40 | 0.67 | 0.68 | 1.15 | 1.45] 0.38 | 0.32 | 0.62 | 0.45 | 2.20} 1.45 

Bad) sana] oe dO. 2s-s25- ----| 3.50 | 1.60 | 0.75 | 1.37 | 0.70 | 0.66 | 1.12 | 1.43 | 0.45 | 0.35 | 0.60 | 0.50 |.....-}...... 

Chay tl eee aes CO RAR Se See See 3.47 | 1.57 | 0.62 | 1.45 | 0.67 | 0.66 | 1.08 | 1.36 | 0.40 | 0.33 | 0.57 | 0.42 | 2.25 | 1, 42 

7462 | 8894 | Arizona ....-.].-.. 3.55 | 1.60 | 0.75 | 1.45 | 0.75 | 0.74 | 1.12 | 1.48 | 0.40 | 0.35 | 0.62 | 0.50 | 2.57 | 1. 62 
' 

N 6—5 
Rather young. t Molars, 5—5? last left upper molar undeveloped. 
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TABLE LIV.—List of specimens of LEPUS CALIFORNICUS. 

3 la 
Soha lg 
BON areal pees wh Nature of a si) 3 | Locality. ig From whom received. Collected by— Beane eae 
2 gw! a 5 collected. imen. 

Sa/e2| 2 ts 
22/58) 2 | x 
iS) o o |n 

= 2544) setogecoss sSe% Skull. 

Bees 8c sae al aescd ----do. 

Sas boson Mieceanoacsacss) bsstecossssse:|soeoss Skin and skull. 

Noy paseo ities ep ceecos| posc-ne secre Skull. 

SOE nee Sa s| Hoe Soe ne [ott Skin. - 

A lsece sacceoote -| Skin and skull. 

WU Dente 1O: detect ebceantt mc amnine scant 4 h5 ee Skin. 

Eos| WallecitasCallsscce <.| =enancaacee et Dr. J. S. Newberry. .| Dr. J. S. Newberry..|....do. 

.| Bodega, Cal-:...... |.--.2..2-.23. Lt. W. P. Trowbridge -| T. A. Szabo .---do. 

SCE Oca rences| bosccone case peecaed WietHere reac nes| Heecest MN ccostsodsass| Ke COS 

et Dr. G. Suckley....-- .---do. 

1669.) 22 |e neon .--.| Fort Reading, Cal. .-|.............. Lt. R.S. Williamson ..} Dr. J. S. Newberry .-|....do. 

BGO) eee eee pan] Sanne rd, Cale tie enminre ieee Lt. W. P. Trowbridge .| A. Cassidy. ....-..-- Le aedlO. 

5908 |....-- 383 | ot | CapeSt. Lucas, L.Cal|............-. John Xantus 

5905 |...... SHED op | Ses SU ee cae) |S Ae ease Seooc 

5907 |.-..- 2074) St Feb. —, 1860 

5910 |....--. 1122 |0 2 June —-, 1859 

S40 emoes| sae fol Apr. —, 1860 

8415 |....-- EE pop | eRe ort mcm ceescencs| pooseteccsocs 

ARTA AIS 7. | ieee too |= OO) eee ae eran Oia ier 

QT || ALSO Seraer-||)<.c yf teeter Oy doe co omtetowl= qf eae seen tee 

4N16)||'4900' || HRS S| es. do eee: seca | Pee sere ne 
avo 325 4225.) 620 |..<.).-.... seecesoce cic 

Sees 4226 | StF |... ],.:... Pe a 

Beit 4207 | #18 tie Seas eevee ee 

Oy ee lee becorat Wenemeeccadss |Ssasessactoce 
eens 4229} S55 |---|... BSS.) Peas eeoce sos 

eee 4230 | 33% |....]...... sores sees pxtece 

sacseas 4231 OT) sel eee screcconcansar|beasac Baits 

REIS) | AG e= <=) | ATIVONES.- co conce= sel enneenavensas Skull and skin. 

1327 |..... }......].-- | Colorado Desert..-...|.........-... Skin. 

LEPUS PALUSTRIS Bachman. 

Marsh Hare. 

Lepus palustris BACHMAN, Journ. Acad. Nat. Sci. Phila., vii, 1837, 194, 336, pls. xv, xvi; viii, 1839, 79.— 

AUDUBON, Birds of America, iv, 510, pl. ceclxxii—WATERHOUSE, Nat. Hist. Mam., ii, 1843, 

119.—Aup. & Bacu., Quad. N. Am., i, 1849, 151, pl. xviii—Bairp, Mam. N. Am., 1857, 615, 
pl. lix, fig. 2 (skull).—Cours, Proe. Bost. Soc. Nat. Hist., xiii, 1869, 86.—ALLEN, Bull, Mus. 

Comp. ZoGl., ii, 1871, 184; Proc. Bost. Soc. Nat. Hist., xvii, 1875, 435. 
Hydrolagus palustris Gray, Ann. and Mag. Nat. Hist., 3d ser., xx, 1867, 221. 

Lepus douglassi var. 2, GRay, Charlesworth’s Mag. Nat. Hist., i, 1837, 586. 

About the size of, or slightly larger than, the eastern form of L. sylvati- 

cus, and of somewhat similar general proportions, but with much shorter 

tail, and broader, heavier incisors and molars, and much larger and stouter 

lower jaw; ears broader and more rounded; feet very sparsely furred, the 
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nails generally exposed. Above yellowish-brown, inclining to rufous, strongly 

shaded with black. Below grayish-white, generally nearly pure white on the 

middle of the belly, shading through gray into yellowish-brown on the sides 

and on the breast and fore neck; chin grayish-white, passing into darker and 

more brownish-gray on the throat. Sides of the rump, posterior and outer 

surface of the limbs, and nape-patch rufous. Ears exteriorly grayish-rufous 

and black. ‘Tail beneath grayish-white, above rufous, varied with black. 

Fur coarse and bristly, especially in winter. 

In size, general coloration, and proportions, this species is nearer the 

southern form of the eastern variety of Lepus sylvaticus than any other; but 

the pelage is more rufous above and less white below; the rufous tint also 

covers the anterior surface of the hind limbs, which in Z. sylvaticus are 

whitish. The absence of any light edging to the ears, the very short tail, 

not conspicuously white or “cottony” below, the rusty instead of gray 

rump, and the sparsely-clothed feet and exposed nails further serve to readily 

distinguish it. The black, bristly hairs of the dorsal surface are also more 

abundant, coarser, and stiffer. The differences in the skulls of the two spe- 

cies are more marked, that of LZ. palustris being relatively larger and heavier, 

with a very much larger lower jaw, broader incisors, and stouter molars, and 

having the postorbital processes solidly anchylosed with the skull. Its small 

size, different coloration, etc., serve to at once separate it from L. aquaticus. 

The variation in coloration in different specimens is very considerable, 

but relates almost wholly to the intensity of the tints. In some, the brownish 

color of the upper parts, sides of the body, and limbs is much more intense 

in some specimens than in others. There is also a similar variation in respect 

to the black of the dorsal surface, which very much more predominates over 

the brownish ground-color in some individuals than in others, even among 

those from the same locality. By far the most highly-colored specimen is 

one from Mirador (near Vera Cruz), Mexico, in which the black is consid- 

erably more prevalent than in average specimens from the Atlantic States. 

The grayish area below is also more restricted and more suffused with 

brownish. 

’ The skull presents the usual amount of variation in size in different 

individuals, the extremes in a series of twelve specimens from Saint Simon’s 

Island, Georgia, being as follows: Length, 3.00 to 3.20; breadth, 1.40 to 1.57. 
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The specimens being chiefly from Georgia, they give but little information 

in respect to geographical variation in size or color. 

The species was first described by Bachman in 1837, and its only 

synonym is Lepus douglassi var. 2 of Gray, of nearly the same date. In 

addition to the subsequent accounts of this species by Waterhouse, Audu- 

bon and Bachman, and Baird, Dr. Coues has given a very full biographical 

account of it in the article above cited. 

GEOGRAPHICAL DISTRIBUTION.—The present species is well known as an 

inhabitant of the marshy lowlands of the South Atlantic States. The most 

northern locality from which I have seen specimens is Fort Macon, North 

Carolina, but it in all probability will be found to range northward to the 

lowlands of Southeastern Virginia. Audubon and Bachman speak of it as 

abundant in the swamps of Georgia, Alabama, Louisiana, and Texas, but 

Professor Baird has questioned the authenticity of some of these localities, 

and states that he had never “seen a specimen from the region west of 

Georgia.” Professor Baird’s specimens were all from South Carolina and 

Georgia; there are now in the collection additional specimens from Florida, 

and one from near Vera Cruz, Mexico. It hence seems probable that it may 

exist along the Mexican coast from Texas to Yucatan. Audubon and Bach- 

man believed it would eventually be found in Mexico, as has proved to be 

the case. In the lowlands of the Lower Mississippi, it extends as far north 

as Southern Illinois, both Mr. Robert Ridgway and Mr. E. W. Nelson in- 

forming me that a Marsh Hare occurs along the Wabash River as far up as 

Mt. Carmel, Illinois.* = 

“Mr. Ridgway, under date of April 17, 1876, kindly wrote me on this point as follows: “A ‘Swamp 
Rabbit’ or ‘ Water Rabbit’ is common in Southern Illinois as far north as Mount Carmel, but whether it 

is palustris or aquaticus I do not know. It is of very common occurrence in the bottom lands, where it 

frequents bushy swamps and the borders of creeks.” Mr. Nelson, under date of April 30, 1876, wrote 

me that, when visiting the same locality in the summer of 1875, he “ was led to suspect its occurrence in 
abundance along the Wabash River as far up as Mount Carmel.” He adds: “My informants told me 
that they found this animal only in damp situations, along the river or about the bayous, in places grown 

up with rushes or willows, and from the nature of their haunts were very difficult to procure. I after- 

ward found that this species was common in the canebrakes near Cairo, although less abundant than 
L. aquaticus.” 

ee 
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TABLE LV.— Measurements of LEPUS PALUSTRIS. 

~ = 

3S From tip of | Tail to end) 5 

z nose to— of— a a 
a a, a 
D . So < zB A Locality. y Remarks. 

2 “4 
a 2 2 | ts 4 es v iS) = & “4 as] -s 

a o 2 3 GC) Ci 55 o 
oO n iS) is] > | AW IA iss} 

TOS) | pec egos 3.33 | 2.50 | From Baird. 

$9300) peoee=| aaa 3.77 | 2.32 |....do. 

12.50 | 0.98 | 1.78 | 3.60 | 2.30 |....do. 

17.00 | 0.75 | 1.50 | 3.20 | 2.60 |...-do. 

16.00 | 0.65 | 1.45 | 3.50 |...... ----do. 

18.'00) |-- 2-22) 2222 3.35 | 2.45 |....do. 

26000) Poe cne|| suena 3.40 | 2.38 |....do. 

AU eens ea 3.50 |.-..-- ----do. 

UPBUN esssed kecnes 3.40 | 2.27 |.-..do. 

s|lssecse 16.50 |-o-. 22) ooo. 3.45 | 2.35 |....do. 

TaBLE LVI.—Measurements of skulls of LEPUS PALUSTRIS. 

3 s See lies a Ne 
& a 2/2 \a |83 a eee 
D BS) ig & © oa sue | feefianae | ics. 3 

S t= Sle APP SS MEE MRICS s| =i eer pen | 
S 5 | = onli a. mn |saol|e s : 
i a a sa _ BE o| & 2D a = o | Eo = S i) ee o a a = a 
2 Se eee eae eres [sae ee (eral te | & | Locality. F 3 Ps 4 e - |2 2el 2 |S Ble oe a oS 
A Aetes= | eee ees aoiies | emp melee |e. Net ol sae | 
2 Ee Sem coap ete vec siaes, tire) atlases [re etn eee icegea| oes IME 
Er S/)-¢) 9/2185 | 8 \2¢|85| 4 |#alaa/"#s| 4] 4 
a sie|2le]4]2 83/88) & |e Slee] 5 | 8 
= $) 2) 2/212) 2 |\Sa\Bs| & |BSRS|BE/E | E 
te) ! A 1} AlA|]A|a4a IP Ib Pp |p pb |p RH | H 

Saint Simon’s Island, Ga 1.47 | 0.68 | 1.25 | 0.53 | 0.54 | 1.00 | 1.32 |......]...... 0.60 | 0.45 | 2.35 | 1.53 

1.48 | 0.75 | 1.27 | 0.53 | 0.54 | 0.94 | 1.30 | 0.35 | 0.28 | 0.65 | 0.53 | 2.35 | 1.55 

1.42 | 0.68 | 1.22 | 0.53 | 0.54 | 0.94 | 1.23 | 0.30 | 0.24 | 0.57 | 0.48 | 2.27 | 1.52 

1.48 | 0.73 | 1.20 | 0.56 | 0.58 | 0.95 | 1.32 | 0.34 | 0.27 | 0.60 | 0.46 | 2.40 | 1.52 

1.45 | 0.67 | 1.15 | 0.52 | 0.50 | 0.92 | 1.30 | 0.33 | 0.28 | 0.58 | 0.45 | 2.32 | 1.53 

1,52 | 0.73 | 1.29 | 0.58 | 0.52 | 1.00 | 1.35 | 0.35 | 0.30 | 0.62 | 0.47 | 2.20 | 1.50 

1.43 | 0.68 | 1.15 | 0.53 | 0.50 | 0.92 | 1.25 | 0.35 | 0.27 | 0.57 | 0.42 | 2.27 | 154 

1.45 | 0.67 | 1.20 | 0.53 | 0.52 | 1.00 | 1.32 | 0.32 | 0.25 | 0.56 | 0.45 | 2.32 | 1.50 

1.40 | 0,62 | 1.23 | 0.57 | 0.52 | 0.93 | 1.27 | 0.32 | 0.26 | 0.58 | 0.43 | 2.20 | 1.50 

1.47 | 0.62 | 1.17 | 0.55 | 0.52 | 0.93 | 1.26 | 0.32] 0.27 | 0.62 | 0.45 | 2.32 | 1.52 

1.45 | 0.67 | 1.33 | 0.48 | 0.54 | 0.97 | 1.28 | 0.33 | 0.28 | 0.62 | 0.47 | 2.37 | 1.58 

1.57 | 0.73 | 1.21 | 0.52 | 0.54 | 0.93 | 1.30 | 0.31 | 0.26 | 0.60 | 0.48 | 2.36 | 1.65 

1.45 | 0.70 | 1.22 | 0.53 | 0.60 | 0.97 | 1.35 | 0.26 | 0.26 | 0.57 | 0.44 | 2.42 | 1.53 

eee oe 1.57 | 0.75 | 1.33 | 0.58 | 0.60 | 1.00 | 1.35 | 0.35 | 0.30 | 0.65 | 0.53 | 2.42 | 1.65 

Minimum .... -| 3.00 | 1.40] 0.62 | 1.15 | 0.48 | 0.50 | 0.92 | 1.23 | 0.26 | 0.24 | 0.57 | 0.42 | 2.20 | 1.50 

Average .......-.--. 3.07 | 1.51 | 0.71 | 1.24 | 0.54 } 0.62 | 0.97 | 1.29 | 0.32 | 0.28 | 0.60 | 0.45 | 2.28 | 1.54 
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TABLE LVII.—List of specimens of LEPUS PALUSTRIS. 

so |q 
m1 S ° 
2 a 5 
@ bo ie 
e |'5 3 When Nature of spec- a ro = * sar, —— iP 3 a md) & ) Locality. collected: From whom received. Collected by. aman 

5 Ae! ae jo b |S) § a 
Saleh 8| & | s c= 
ry a|\s2 > " 
i) o oOo |n 

see Gos 

Skin. 

a4 pases, 

Skin and skull. 

Skull. 

= -|..-do. 

pte Gee eo [eS coe Hibernia, Fla .- 5 -| J. A. Allen. . Skin. 

od Kail Be ae eel esa South Carolina........]...-... L. Agassiz ....-....- .--do. 

Dr. G. Sartorius. ....|.-- do. 

* Specimens from the Museum of Comparative Zodlogy, Cambridge, Mass. 

‘ 

LEPUS AQUATICUS Bachman. 

Water Hare. 

Lepua aquaticus BACHMAN, Journ. Acad. Nat. Sci. Phila., vii, 1837, 319, pl. xxii, fig. 2; viii, 1839, 78.—WaTER- 

HOUSE, Nat. Hist. Mam., ii, 1848, 112.—Aup. & Bacu., Quad. N. Am., i, 1849, 287, pl. xxxvii.— 

BarrD, Mam. N. Am., 1857, 612, pl. lix, fig. 1 (skull).—ALLEN, Proc, Bost. Soc. Nat. Hist., xvii, 

1875, 435.—LincEcuM, Am. Nat. vi, 1872, 771 (distribution and habits). 

Hydrolagus aquaticus Gray, Ann. & Mag. Nat. Hist., 3d ser., xx, 1867, 221. 

Lepus douglassi var. 1, GRAY, Charlesworth’s Mag. Nat. Hist., i, 1837, 586. 

?“ Lepus cuniculus Licut.,” WATERHOUSE, Nat. Hist. Mam., ii, 1848, 132. 

As large as Lepus americanus; in coloration, much like L. sylvaticus. 

Above, yellowish-brown, finely but conspicuously mixed with black; paler 

and with less black on the sides. Below, pure white, with the fore neck and 

breast dusky yellowish-brown. ‘Tail conspicuously pure white below, dark 
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reddish-brown above, mixed with dusky. Ears exteriorly dark brown, pen- 

ciled with black, white-edged on the anterior border, fulvous-edged on the 

posterior border. Nape-patch reddish-brown; orbital ring well marked, 

whitish, varying to yellowish-white. Anterior and external surfaces of the 

legs and feet chestnut-brown, of varying intensity in different individuals; 

inside of the same whitish, varying to pure white. 

The color varies in different individuals, as is usual in all the species of 

the family, in respect to the amount of black on the dorsal surface, in respect 

to the intensity of the brownish ground-color, and in the strength of the 

reddish tint on the legs and feet. There is also about the usual range of 

individual variation in size. Large specimens range in length, exclusive 

of the tail, from 19.00 to 20.50 inches, thus nearly equaling the same meas- 

urement of the largest specimens of Lepus americanus, but it is said to rather 

exceed the latter species in weight. The feet are rather sparsely furred as 

compared with most of the other North American species, but are much 

more fully clothed than in Lepus palustris. The general pelage is rather 

harsh and stiff as compared with that of Z. sylvaticus and other northern 

forms, but much less so than in LZ. palustris. Its coloration is nearer that 

of L. sylvaticus than of any other of its allies, but its large size, and espe- 

cially the large size of the head, serves at once to distinguish it from that 

species. It is not only much larger than L. palustris, but differs conspicu- 

ously from it in coloration, especially in the whiteness of the lower parts. 

It agrees with L. palustris, however, in the general conformation of the skull, 

especially in respect to the postorbital processes being solidly anchylosed 

with the skull, and in the disproportionately larger size of the lower jaw. 

In the collection are quite a number of specimens from the provinces 

of Vera Cruz and Yucatan in Southern Mexico. These differ from speci- 

mens from Mississippi and Louisiana in no very marked degree. The brown 

of the upper parts is in some specimens of a rather more fulvous tint, and 

the chestnut-brown of the legs and feet is rather paler; the anterior surface 

of the hind legs being generally very light, sometimes nearly white. In others, 

it is mixed with spots of pale rufous. There is also rather less black in the 

dorsal surface. One of the Louisiana specimens also shows white mixed 

with the rufous on the anterior surface of the hind legs, and one of the 

specimens from Mississippi is nearly as fulvous as the Orizaba ones. 

A specimen labeled “Sierra Madre, Mex., John Xantus”, with the 
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pelage very much worn and the colors faded, seems to unquestionably belong 

to this species. 

GOGRAPHICAL DISTRIBUTION.—The present species is said to be unknown 

in the Gulf States to the eastward or northward of Alabama. Audubon and 

Bachman state that it is “numerous in all the swamps of the western part 

of that State, is still more abundant in the State of Mississippi, and in the 

lower part of Louisiana”, and that it was also obtained in Texas by Douglass 

and Mr. J. W. Audubon. Professor Baird considers doubtful its occurrence 

“in the southern part of Texas”. Dr. Lincecum, however, calls it “a widely- 

distributed species”, and says “it abounds in the canebrakes of Alabama, 

Mississippi, Louisiana, Arkansas, and Texas”, where it is found “on all the 

water-courses, even on the little branches”, but “rarely on the uplands”. The 

specimens in the present collection from Southeastern Mexico, as far south 

even as Merida, Yucatan, would seem to render probable its Decunrence in 

the lowlands bordering the Gulf of Mexico from Alabama to Yucatan. It 

also occurs as far northward as Southern Illinois. Of this fact I am assured 

by Mr. E. W. Nelson, who writes me respecting it as follows: “Z. aquaticus 

is abundant in the canebrakes near Cairo and Mound City, Illinois, and 

doubtless extends as far up the Ohio as the mouth of the Wabash, at least. 

...... I]t extends up the Mississippi as far as Cape Girardeau, to my knowl- 

edge, and probably still further in suitable situations. It is so common in 

the canebrakes near Mound City that a hunter informed me he had often, 

during the winter months, shot as many in a day as he could carry.” Pro- 

fessor Baird also says, ‘‘ Mr. Kennicott mentions a ‘Swamp Rabbit’ as occur- 

ring in the wet grounds of New Madrid, Missouri.” 

TaBLE LVIII.—Measurements of Lupus aquaticus. 
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LEPORIDZ—LEPUS AQUATICUS. 

TaBLe LIX.— Measurements of skulls of LEPUS AQUATICUS. 
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TaBLe LX.—List of specimens of LEPUS AQUATICUS. 
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LEPUS CUNICULUS Linneus. 

EUROPEAN RABBIT. 

In addition to the indigenous species of American Leporida, a single 

introduced species—the Common Rabbit (Lepus cuniculus) of the Old 
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World—has to such an extent reverted to a feral condition in a few localities 

as to deserve a passing notice in the present connection. Mr. B. R. Gilpin 

states* that the Rabbit exists in a wild state on ‘‘Sable Island, a desert island 

about ninety miles southeast of Nova Scotia.” Here he says they have, in 

the space of fifty years, assumed “one common silver-gray tint, with white 

collars.” : 

Count L. F. de Pourtales informs me that some years since he was told 

by Colonel Patterson, an old resident of Florida, of the existence of some 

Rabbits which lived in burrows on Rabbit Key near Key West, which in all 

probability were the Z. cuniculus. Mr. P. H. Gosse states, on the authority 

of Mr. Richard Hill, that the Common Rabbit had reverted to a feral con- 

dition in certain parts of the island of Jamaicat Darwin says later, also 

on the authority of Mr. Hill, that it never flourished there, owing to the un- 

favorable character of the climate, and that, owing toa great fire which occur- 

red in the woods, they became extinct.t 

Darwin also states that the Rabbit, long since introduced into the Falk- 

land Islands, has there also reverted to a feral condition. He adds, however, 

that they have never spread there extensively, although abundant over large 

parts of the East Falkland Island. Like the Horses, they are confined 

within certain limits, and had not, at the time of his visit, crossed the 

central chain of hills, nor would they have extended even so far as its base, 

had not, according to the Gauchos, small colonies been carried there. Most 

of them, he says, are of the common gray color, but a few are “ hare-colored”, 

and many are black, often with symmetrical white marks on their faces. 

As already noted, M. R. P. Lesson described the black variety as a distinet 

species, under the name Lepus magellanicus. M. Lesson was mistaken, how- 

ever, in supposing it to also occur on the adjoining mainland. Darwin also 

states that within recent times the sealers have stocked some of the small 

outlying islets of the Falkland group with Rabbits.§ 

Ina state of domestication, the Rabbit is found throughout a considerable 

part of both Americas, multiplying freely under very diverse climatic con- 

ditions, existing as far north as Nova Scotia and the Canadas and also within 

the tropics. 

*Trans. Nova Scotia Institute Nat. Sci., vol. iii, p. 126, (1872.) 

t Gosse’s Sojourn in Jamaica, 1841, p. 441. 

{ Animals and Plants under Domestication, vol. i, p. 141. 

§ Respecting the occurrence of the Rabbit on the Falkland Islands, see Darwin’s Journal of Re- 
searches, p. 193; Zodlogy of the Voyage of the Beagle, Mammalia, p- 92; Animals and Plants under 
Domestication, vol. i, p. 141. 
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SPECIES WRONGLY ATTRIBUTED TO AMERICA. 

In 1837, Dr. J. E. Gray* described a Lepus longicaudatus from a speci- 

men supposed to have been brought from “ Magellan Land” by Capt. P. P. 

King. ‘This specimen was redescribed under the same name by Dr. Bach- 

mant in 1839, who says: “The specimen from which I have made the 

above description [of L. /ongicaudatus| is the original one from which Mr, 

Gray established the characters of this species. It was obtained by Doug- 

lass on his last visit to the southwestern coast of North America, and was 

sent to England after his melancholy death. The precise locality is not 

known, but is supposed to be in the northwestern part of Texas.” Wagner, 

in 1844, also gave a description of a “Lepus longicaudatus Bachman”, com- 

piled from the preceding authors, and the name also figures later in the works 

of several compilers. Waterhouse, || in 1848, speaks of it as a purely nominal 

species, and says it was based on “a specimen in the museum of the Zodlogical 

Society, from which the label had become detached and lost”, and which “was 

surmised to be a native of this part [California] of America, as it was like- 

wise of the southernmost part of South America”. He adds that the speci- 

men “proves to be a South African animal, being, without doubt, the L. saz- 

atilis”. Gray § later also cites his L. dongicaudatus among his synonyms of 

L. saxatilis, but at the same time retains it as a doubtful species from 

“Magellan’s Straits”! 

A species was described by Lesson, in 1826, as Lepus magellanicus, 

from specimens from the Falkland Islands, which proved, as stated above, 

to be merely the common Lepus cuniculus in a feral state. 

NOTE ON THE NAMES “RABBIT” AND ‘‘ HARE.” 

“What is a ‘Rabbit’ as distinguished from a‘ Hare’ !” or conversely, is a 

question one often hears in relation to our American species of Leporide, 

and one deserving of a moment's attention, since many suppose these names 

to have a definite application. Such, indeed, was originally the case, Hare 

being a generic name and Rabbit the distinctive name of a particular species 

of Hare. Thus, in England, Rabbit is the distinctive English name of the 

* Charlesworth’s Mag. Nat. Hist., vol. i, p. 586, 1837. 

t Journ. Acad. Nat. Sci. Phila., vol. viii, p. 84, 1859, 

t Schreber’s Siiugeth., Suppl., vol. iv, p. 116, 1844. 

|| Nat. Hist. Mam., vol. ii, p. 132, 1818. 
§ Ann. and Mag. Nat. Hist., 3d ser., vol. xx, p. 223, 1867. 

{| Bull. des Sci. Nat., viil, 96. 
24 M 
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Lepus cuniculus, and, as Waterhouse observes, is from the Dutch Robbeken. 

The species was also often anciently called Cony in England, and is generally 

known by some analogous word in other European countries, the Italians 

calling it Coniglio; the Spaniards, Conejo; the Welch, Cwningen; the Danes 

and Swedes, AKaning, etc., all traceable, as etymologists tell us, to the Latin 

word cuniculus. Iabbit is as distinctively a specific name as is its Latin 

equivalent cunicudus in scientific nomenclature, or as Jobin is in America for 

the designation of a particular kind of Thrush. Hence Rabbit is properly 

applicable to the Lepus cuniculus, and to no other species of the Hare family. 

Flare, on the contrary, is as much a generic or family name as is either 

Mouse, Squirrel, Bat, Hawk, or Thrush, and may be properly applied to any 

species of the family. In England, when used without a qualifying word, 

it refers to the “Common Hare”, or Lepus europeus (= timidus of authors 

generally), and its unmodified equivalent is similarly used in other Kuro- 

pean countries. The analogues of Hare, as Heas of the Dutch, Hase of 

the Germans, Hare of the Danes and Swedes, ete. are also similarly 

used for the designation of any species of the Hare family, to which are 

added qualifying words to indicate particular species, as in English we speak 

of the Varying Ilare, the Polar Hare, the Mediterranean or Sardinian Hare, 

Prairie Hare, etc.* 

It hence follows that, strictly speaking, the term Rabbit is not applicable 

to any species of American Hare; the term Hare, with some qualifying word, 

as Marsh Hare, Californian Hare, ete., being technically the only admissible 

appellative for our indigenous species. Practically, however, the terms 

Hare and Rabbit in this country have become interchangeable, either desig- 

nation being used for any of the species according to individual predilection, 

though generally, perhaps, there is a tendency to restrict the name Hare to 

the larger species. Hence the terms Rabbit and Hare have, in the United 

States at least, ceased to become distinctive of any specific diversity or peculi- 

arities of habit or structure. The Rabbit proper, or the Lepus cuniculus, differs 

from most other species of the family in its habit of burrowing, and from 

most of the other Old World species in the shortness of its hind legs. Many 

of our American species, however, resort more or less habitually to the 

deserted burrows of other animals for protection, either from their enemies 

* Waterhouse, in his excellent work on the Rodentia, sernpulously applies the term Hare to every 

species of the Hare family, except L. cuniculus, which he calls ‘the Rabbit or Cony”, the latter name 

being the one anciently in general use for this species. 
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or from the severity of the weather, if they do not actually excavate them 

themselves. ‘This is a well-known habit, in many localities, of our common 

so-called Gray Rabbit (Z. sylvaticus), and also of the Lepus campestris, or 

so-called Prairie Hare. At localities where LZ. americanus and L. sylvaticus 

occur together, the former is often designated as the Hare and the latter as 

the Rabbit. Perhaps, however, the one is oftener called White Rabbit and 

the other Gray Rabbit. Gray Rabbit, perhaps from long familiarity with the 

same, seems to sound more euphonious than Gray Hare; Marsh Hare than 

Marsh Rabbit; and Jack Rabbit or Jackass Rabbit than Jack Hare or Jackass 

Hare; and, however philologically or technically wrong it may be to apply the 

term Rabbit to any of our wild species, the custom of so doing among the 

generality of our people is doubtless as ineradicably fixed as is that of calling 

the American Bison a Buffalo. 

EPIDEMICS AMONG THE NORTH AMERICAN SPECIES OF HARES. 

Nothing is better known to attentive observers of our Mammals than 

the fact that certain species, especially of the Rodentia, are for a period of 

years often exceedingly abundant, these periods being followed by succeeding 

years of scarcity. This is especially observable among the Field Mice (partic- 

ularly in the case of Arvicola riparius), the Squirrels, and the Hares. Their 

decrease results usually from some not very obvious cause, though sometimes 

supposed to be connected with a series of unusually severe winters. That 

this is not the sole cause of their decrease I have been for a long time con- 

vineed, but that it is due more to some prevalent epidemic. ‘The evidence 

of this is not generally easily obtainable, but proof of it in other cases is 

quite abundant. In the case of our little Wood Hare (Lepus sylvaticus), I 

have repeatedly met with their dead bodies in the woods and thickets, bear- 

ing no mark of a violent death, and noted the scarcity of these animals during 

the years immediately following. I have also observed the same thing in 

respect to our common Meadow Mouse (Arvicola riparius). I find also 

recorded in my notes a remarkable decrease, some years since, of the large 

Long-eared Hares (ZL. callotis var. texianus and L. campestris) in the Great Salt 

Lake Valley. This decrease was also accompanied by the finding of great 

numbers of the animals dead on the Sage-brush plains about the lake, showing 

no signs of a violent death (of which fact I was abundantly assured by the 

residents of the region in question), leading to the conclusion that their death 
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was due to an epidemic. So abundant had these species been for several 

years prior to 1869 and 1870 that some of the Mormon residents were accus- 

tomed to shoot them merely to feed their swine; while so scarce had they 

become in 1871 that comparatively few of either species were to be found, 

and it was with difficulty that I could obtain any specimens. 

Richardson, in speaking of the Northern Hare (Lepus americanus), states 

that “at some periods a sort of epidemic has destroyed vast numbers of Hares 

in particular districts, and they have not recruited again until after a lapse of 

several years, during which time the Lynxes were also scarce.”* Dr. J. G. 

Cooper has also recorded a similar fact respecting the Hares of Columbia 

Plains. He says: “During our journey east of the Cascade Mountains we saw 

scarcely any Hares, and the Indians told us that some fatal disease had killed 

nearly allof them.”+ Mr. G. Gibbs, in speaking of the same region, says, under 

the head of Lepus campestris: “In 1853, we were informed by the Yakima 

Indians living north of the Columbia, that a very fatal disease had recently 

prevailed among these animals, which had cut them almost all off”{ Dr. 

Cooper, some years later, again refers to the same subject as follows: “Their 

numbers [referring to L. “townsendi” = L. campestris! seem never to have 

increased much north of the Columbia and Snake Rivers since the epidemic 

(small-pox!) destroyed them several years since, but south of those rivers 

they became common.” He adds, however: “It is a question whether an 

epidemic really made them scarce northward, or whether the prevalence of 

uncommonly deep snow did not enable the Indians to kill more of them, as 

with Deer and Antelopes.”§ According to the testimony of the Indians them- 

selves, however, they were destroyed by an epidemic. 

Similar epidemics are also well known to affect the Deer and Pronghorns. 

As I have stated elsewhere,|| a fatal epidemic raged among the Pronghorns 

(Antilocapra americana) during the summer of 1873 over nearly the whole 

area between the Yellowstone and Missouri Rivers, destroying apparently 

three-fourths to nine-tenths of them, over which extensive region their 

decaying carcasses were abundant during September of that year. At this 

time, very few were seen living, where a few months before numbers were toy) 

almost constantly within view. 

* Fauna Bor.-Amer., vol. i, p. 218. » 

+ P. R. R. Reports, vol. xii, pt. ii, p. 87. 

{ P. R. R. Reports, vol. xii, pt. ii, p. 131. 

§ American Naturalist, vol. ii, p. 536. 

|| Proc. Bost. Soc. Nat. Hist., vol. xvii, p. 40, 



SUPPLEMENTARY NOTE TO THE MONOGRAPH OF THE 

LEPORIDZE. 

EXTINCT AMERICAN HARES.* 

Some half dozen species of extinct Hares have been described, mainly 

from the Miocene deposits of Dakota and Colorado. As they are at present 

known merely from a few jaw-fragments and detached teeth, little more can 

be said of them than that they were animals of rather small size, and belonged 

to the family of the Hares. Their true character and relationships can, of 

course, be understood only by the study of much additional material. 

Genus PALAZOLAGUS Leidy. 

Paleolagus Lripy, Proc. Acad. Nat. Sci. Phila., 1856, 89.—Corr, Ann. Rep. U. S. Geol. Surv. Terr. for 

1873 (1874), 477. 
Pricium Corn, Palzxontol. Bull. No. 16, £873, 4. 

Dr. Leidy has described a single species from the Miocene deposits of 

Dakota, and Professor Cope bas made known allied forms from deposits of 

the same age in Colorado. Our knowledge of these forms rests on fragments 

of the jaws, and is hence very imperfect. The dental formula is the same 

as in Lepus, but the molar teeth differ somewhat in constitution. A single 

species of this genus has been described by Dr. Leidy, and three others by 

Professor Cope. 
PALAZOLAGUS HAYDENI Leidy. 

Palewolagus haydeni Lewy, Proc. Acad. Nat. Sci. Phila., 1856, 89; 1857, 89; Journ. Acad. Nat. Sei. Phila., 

2d ser., v, 1869, 331, 404, pl. xxvi, figs. 14-20; U.S. Geol. Survey of Wyoming, 1871, 363.— 

Corr, Ann. Rep. U. S. Geol. Survey of Terr. for 1873 (1874), 473. 

Tricium avunculus Core, Paleontol. Bull. No. 16, 1873, 4. 

“ Tricium anna Core” (see Ann. Rep. U. S. Geol. Survey of Terr, for 1873 (1874), 478). 

This species is known only froma considerable number of fragments of 

upper and lower jaws with teeth, collected by Dr. Hayden from the Miocene 

*Having decided, since the foregoing pages were put in type, to include in these monographs notices 

of the extinet species, as well. as of the existing ones, this supplementary note is added to the Mone- 

graph of the Leperide. 
279 
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deposits of Dakota, and by Professor Cope from those of Colorado. “The 

fossils indicate,” says Dr. Leidy, ‘‘a species rather less in size than the Gray 

Rabbit (Lepus sylvaticus). They vary among themselves in size and robust- 

ness; but, independently of what may be considered as individual peculiarities, 

the differences appear to depend mainly on difference of age. In regard to 

the form of the jaw-fragments, consisting merely of the portions containing 

molar teeth, they agree nearly with the corresponding portions in the Rabbit, 

except that they appear proportionately more robust. Ina corresponding posi- 

tion of the jaw there does not exist in the fossils the reticular foramina 

observed in the vicinity of the mental foramen in the Rabbit.” While 

having the same number of teeth as the existing Hares, they were at first 

supposed to differ somewhat in the constitution of the first lower molar, 

which Dr. Leidy described as composed of merely a double column instead 

of a triple column. Professor Cope,* however, states that, having collected 

a great number of the remains of this genus, he is “able to show that it is 

only in the immature state of the first molar that it exhibits a double column, 

and that in the fully adult animal it consists of a single column with a 

groove on its external face. Tie dentition undergoes other still more im- 

portant changes with progressing age, so as to present the appearance of 

difference of species at different periods.” The roots of the lower incisors also 

penetrate considerably more posteriorly than in Lepus. Dr. Leidy describes 

in detail some ten or more fragments, representing both upper and lower 

jaws, and figures six specimens of varying ages, from those containing a part 

of the temporary molars to old specimens in which the teeth are very much 

worn. Professor Cope states that he has examined several hundred specimens 

of this species collected in Colorado, and gives a detailed account of the 

changes in dental characters resulting from age. The earliest dentition known 

to him, he says, is the presence of two deciduous molars, the first and second in 

position, which appear before any of the permanent series. “ Each of these 

has two roots, and the crown is composed of three lobes. In the first, the 

first lobe is a simple cusp; the two following are divided into two cusps 

each ; the second is similar, excepting that the simple cusp is at the posterior 

end of the tooth. The grooves separating the lobes descend into the alveolus 

on the outer side, but stop above it on theinner. .... In the next stage, 

the third permanent molar is projected, and has, like the second deciduous, a 

* Ann. Rep. U.S. Geol. Sury. Terr. for 1873 (1874), pp. 477, 478. 
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posterior simple column, whose section forms an odd cusp or lobe behind. 

The fourth true molar then follows, also with an odd fifth lobe behind. This 

lobed form: of the molars is so different from that of the adult as to have led 

me to describe it as indicating peculiar species under the name of Tricium 

avunculus and T. anne. 

“Tn the next stage, the fifth small molar appears in view, and the second 

permanent molar lifts its milk-predecessor out of the way. In a very short 

time, the posterior, or odd, columns entirely disappear, sinking into the shaft, 

and the permanent molars assume the form characteristic of the species. The 

Jast stage prior to maturity sees the first milk-molar shed, and the younger 

portion of the first permanent molar protruded. There is the merest trace of 

a posterior lobe at this time, and that speedily disappears. The anterior lobe 

is subconical, and is entirely surrounded with enamel. By attrition, the two 

lobes are speedily joined by an isthmus, and for a time the tooth presents an 

8-shaped section, which was supposed to be characteristic of the genus. 

Further protrusion brings to the surface the bottom of the groove of the 

inner side of the shaft, so that its section remains in adult age something 

like a B.” 
PALHZOLAGUS AGAPETILLUS Cope. 

Paleolagus agapetillus Corr, Paleont. Bull., No, 15, 1873,1; Ann. Rep. U. 8. Geol. Sury. Terr. for 187 

(1874), 478. 

Smaller than P. hayden?, but more robust, with larger incisor teeth. Molars 

all composed of two columns. Founded on a mandibular ramus, with the 

first and last permanent molars just protruding. From the Miocene deposits 

of Colorado. 
PALEOLAGUS TURGIDUS Cope. 

Paleolagus turgidus Corr, Palwont. Bull., No. 16, 1878, 4; Ann. Rep. U. S. Geol. Sury. Terr. for 1873 

(1874), 479. 
Tricium paniense Corr, Palzont. Bull., No. 16, 1873, 5. 

Larger than P. haydeni, but otherwise not much different. From the 

Miocene deposits of Colorado. 

PALMOLAGUS TRIPLEX Cope. 

Paleolagus triplex Cork, Paleont. Bull., No. 16, 1873, 4; Aun. Rep. U. 8. Geol. Sury. Terr. for 1873 

(1874), 479. 

Similar in size to P. haydeni, from which, however, Professor Cope 

regards it as distinct. From the same Miocene deposits of Colorado. Known 

only from an imperfect mandibular ramus. 
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Genus PANOLAX Cope. 

Panolax Corr, Proc. Acad. Nat. Sci. Phila., 1874, 151. 

‘“‘Molars prismatic, transverse, except the first and last, each divided by 

a plate of enamel extending transversely from the inner side. Anterior molar 

longitudinal; posterior molar composed of two columns. 

“This genus is represented by numerous teeth and portions of the 

cranium. It evidently belonged to the Leporide, and is allied both to Lepus 

and Paleolagus. As the teeth are mostly separate, it is not easy to determine 

which is the posterior and which the anterior molar. Judging by the analogy 

of the known species, the determination as here made is correct. Should the 

relations be reversed, the species will be referred to Pal@olagus.” —( Cope, |. ¢.) 

From the nature of the materials, the character of this genus cannot well 

be determined. Its admission here is of course provisional only. 

PANOLAX SANCT-FIDEI Cope. 

Panolax sancie-fidei CoP, Proc. Acad. Nat. Sci. Phila., 1874, 151. 

This species is known only from several detached molar teeth, found in 

the Santa Fé marls. These marls have been regarded by Dr. Hayden as of 

late Tertiary age, and are found, according to Professor Cope, to contain the 

remains of numerous Pliocene genera, which show the fauna to be a part 

of that described by Dr. Leidy and Professor Cope as occurring in the 

Pliocene deposits of Colorado and Dakota. 

. In this species, the (supposed) first molar is deseribed as having the 

triturating surface twice as long as broad, with an entering loop of enamel on 

the inner side; the last molar as being as wide antero-posteriorly as trans- 

versely, the shaft curved backward, the posterior column subcylindric, half 

the diameter of the anterior. This species Professor Cope supposes to have 

been of about the size of the Northern Hare (Lepus americanus), and hence 

considerably larger than Paleolagus haydeni, which is described by Dr. Leidy 

as being somewhat smaller than Lepus sylvaticus. 

Genus PRAOTHERIUM Cope. 

Praotheritum Corr, Proc. Amer. Phil. Soc., xii, 1871, 93. 

“Molars similar to those of Lepus, rootless, with oval crowns transverse 

to the axis of the series, all simple ; masti catory surface not divided by median 

Oe 
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ridge; enamel-boundary emarginate on the inner side. Number of molars in 

maxillary bone? four.”—( Cope.) 

This genus, according to Professor Cope, differs from Lepus and Lagomys 

in {he absence of an enamel band dividing the triturating surface of each 

molar, though a trace of the dividing lamina is sometimes visible, but does 

not appear to ever form a transverse median crest. The normal number of 

teeth is uncertain, but supposed to be only four on each side of the upper 

jaw. Only one species has thus far been described, from remains found in 

the Port Kennedy bone-cave, Chester County, Pennsylvania, associated with 

those of a great variety of extinct species, mingled with a few of species still 

existing. The genus is known from the single species— 

PRAOTHERIUM PALATINUM Cope. 

Praotherium palatinum Corr, Proc. Amer. Phil. Soe., xii, 1871, 94, fig. 20. 

_ This speeies was described by Professor Cope from the palatal portion 

of a skull, containing four molar teeth on each side in position, found in the 

Port Kennedy bone-cave. It differs, says Professor Cope, from the Ameri- 

can species of Lepus in its small size, and in having the molars deeply grooved 

longitudinally on the inner instead of on the outer side.‘ In worn teeth, this 

groove is continued into the grinding surface of the crown, without interrup- 

tion from the inclosing enamel. The form of this surface is then an oval, 

notched on the inner side, and rounded or slightly truncated on the outer, 

The palatine face is but partially preserved, and is considerably wider in pro- 

portion to the diameter of the teeth than in Lepus sylvaticus.” In Lepus 

callotis, however, there is a deep longitudinal groove on the outer side of 

the tooth, and none on the inner; while, in LZ. californicus, there is quite a 

distinct groove on both sides. The prominence, or even presence, of the 

median transverse ridge varies with age in the living species, as Dr. Leidy 

has shown it to do in specimens of Paleolagus haydeni. 

FOSSIL REMAINS OF EXISTING SPECIES. 

In addition to the above described extinct species of Hares, the remains 

of several of the existing species have been met with in different bone-caves 

and elsewhere, sometimes associated with the remains of a variety of other 

extinct species of Mammalia. Dr. Leidy has recorded the occurrence of the 

fossil remains of Lepus sylvaticus in the crevices of the lead-bearing rocks of ] A 5 
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Illinois, and in the Post-pliocene deposits of Ashley River near Charleston, 

South Carolina, and Professor Cope, from the Port Kennedy and other bone- 

caves in Pennsylvania and Virginia. The fossil remains of Lepus brasiliensis 

have also been found in the bone-caves of Brazil. It seems probable that 

ultimately will be found the remains of other species of American Leporid@ in 

localities favorable for their preservation, as has been the case with the 

European species. 
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LETTER OF TRANSMITTAL. 

Museum oF Comparative Zoo.oey, 

Cambridge, Mass., October 6, 1876. 

Sir: I herewith transmit for publication my report on the North American 

Hystricide. his family is represented in that portion of North America 

north of Mexico by the single genus Lrethizon. 

For the use of the material on which this report is based, I am about 

equally indebted to the kindness of the officers of the Museum of Comparative 

Zodlogy and of the National Museum. 

I am, sir, very respectfully, yours, 

J. A. ALLEN. 

Dr. F. V. Haypen, 

United States Geologist, etc., etc., Washington, D. C. 
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Famiy HYSTRICID AE. 

By several recent systematic writers, the New World Poreupines have 

been widely separated from their Old World relatives; these authors placing 

them in different families. The two forms that differ most widely in cranial 

characters are Erethizon and Hystrix, especially in respect to the degree of 

inflation of the skull; but the other forms, in a measure, bridge over the wide 

gap existing between these two types in respect to this feature. The Ameri- 

ean Porcupines form a group collectively separable as a subfamily, by quite 

tangible characters, from the Porcupines of the Old World. . While the 

former are arboreal, the latter are terrestrial, and the two types present modi- 

fications of structure adapting them to these widely different modes of life. 

There is, however, running through the whole, a strong degree of resemblance. 

The Synetherine,* or the American Porcupines, differ from the Old World 

Porcupines in the form of the skull; in having the clavicles perfect; in the 

tail being generally (not, however, in Erethizon) more or less prehensile; in 

the molar teeth being fully rooted, and placed in more or less converging 

series; in not having five toes to all the feet (generally only four both before 

and behind) ; in the soles being tuberculated instead of smooth; in the upper 

lip being undivided by a vertical groove; in the form of the lachrymal bone ; 

and in various other more or less important osteological characters. 

The subfamily Synethering is most numerously represented in South 

America, where occur three of its four genera, namely, Chetomys, Synetheres, 

and Sphingurus;t+ the fourth, Evrethizon, being its only representative in 

North America north of Mexico. While these genera have many features 

in common, and constitute a very natural and well circumscribed group, 

Erethizon differs from the others in having five instead of four toes on the 

* Synetherina Gervais, Zool. et Paléont. frang., 1848-52, p. 18; Sphingurine Alston, Proc. Zo6l. Soe. 

Lond., 1876, 93; = Cercolabine of the family Spalacopodida of Lilljeborg (Systematisk @fversigt af de 

Gnagande Diiggdjuren, Glires, 1866, p. 51) and of Gill (Arrang. Families of Mammals, p. 22). 

t Synetheres and Sphingurus F. Cuvier, 1822, = Cercolabes Brandt, 1855. 

25 M 
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hind feet, and in havinga short, spiny, non-prehensile tail. The South Ameri- 

can genus Chetomys differs from all of the others in the conformation of the 

skull; the malar bone is developed toa remarkable degree, more than in 

any other Rodent, excepting Celogenys, the postorbital process of which 

nearly joins that of the frontal, so as to almost wholly separate the orbital 

and temporal fosse. The portion of the palate between the molar teeth is 

also longer and narrower, and the temporal ridges are more highly developed, 

while the molars themselves present important differences. The tail is 

lengthened and rat-like, scantily clothed with hair, and scaly, though to some 

degree prehensile. The genera Synetheres and Sphingurus differ somewhat 

from Erethizon in their cranial and dental characters, and have the tail strongly 

prehensile, while the feet (as also in Chetomys) are all four-toed. Synetheres 

differs from Sphingurus in the broad, highly arched form of the frontal region 

of the skull, and in the greater development of the spines. Chetomys has 

but a single species (C. subspinosus), which is confined to the northern and 

central portions of Brazil. Sphingurus and Synetheres have each several com- 

monly recognized species, which are distributed throughout the greater part 

of South and Central America, from Paraguay to Southeastern Mexico and 

the West Indies; none, however, occur west of the Andes. All the species 

- are of rather small size in comparison with the representatives of Evethizon ; 

the body rarely exceeding eighteen inches in length. 

Considerable variation in the form of the frontal region of the skull 

occurs among both the Hystricine and the Synetherine. In this respect, 

Synetheres approaches Hystriz, while the Old World genus Atherura, with 

its flattened skull, more resembles Erethizon. Even different species of 

Hystrix vary considerably in respect to the inflation and convexity of this 

portion of the cranium, showing that this is a feature of no very great taxo- 

nomic importance, though giving rise to striking differences in respect to the 

dorsal contour of the skull. 

GENUS ERETHIZON F. Cuv. 

North American Porcupines. 

Hystrix, in part, of earlier writers. 

Erethizon ¥. CuvIER, Mém. du Mus., ix, 1822, 426, 432. 

Echinoprocta Gray, Proc. Zod]. Soc. Lond., 1865, 321. 

Toes four in front and five behind, all armed with strong, curved claws. 

Tail short, thick, depressed, non-prehensile, covered above at the base with 
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stiff hairs and spines, and on the sides, at the apex, and beneath with thick 

rigid bristles. Size large. Limbs short and strong. 

As already stated, Erethizon differs from the other American Porcupines 

in possessing five toes to the hind feet, all armed with strong claws, and in 

its short, thick, non-prehensile tail. It also differs in its more approximated 

nostrils and in its large size. From the Old World Porcupines, with which 

it was formerly for a long time generically associated, in common with all 

the New World species, it presents. many important points of difference. 

A comparison of the skull of Evrethizon with that of Hystrix shows that the 

differences are far greater than the resemblances. When seen from above, the 

skull of Evethizon bears, in its general form, a striking similarity to that of Arc- 

tomys, the dorsal outline being nearly straight and the frontal region depressed 

and flat; the nasals are of about the same relative size and shape, and the zy go- 

matic arch is similarly widely expanded laterally. Lrethizon, however, lacks 

the greatly developed postorbital process of the froutal bones seen in Arctomys, 

and of course differs greatly in general details of structure. Hystriz, on the 

other hand, is exceptional among Rodents for the great development of the 

nasal and frontal elements of the skull, consequent upon the enormous size 

of the nasal and frontal sinuses. The frontals are hence twice the size of the 

parietals instead of being much smaller, as in Erethizon, while the nasals are 

still more remarkably developed, they rapidly widening posteriorly and 

extending as far back as the middle of the zygomatic arch. This results in 

an interorbital breadth almost unparalleled among ordinary Rodents, equaling 

one-half of the total length of the skull instead of less than one-third, as in 

Erethizon, and gives to the skull a high, greatly swollen, convex, dorsal outline 

instead of the straight, flat one seen in Evethizon.* 'The zygomatic process 

of the maxillary is greatly expanded and thickened, forming an immense 

oblique pier, about one-half as broad as long, for the attachment of the zygo- 

matic arch, instead of being a rather slender, thin process, as in Lrethizon, 

while the slender horizontal process of the same bone, which bounds the 

lower part of the anteorbital fossa, appears like a second small zygomatic 

arch. ‘There hence results a structure as different from that of Erethizon, 

as can well be imagined. The orbital fossa is small, and the temporal 

many times smaller than in Evrethizon, in which both are very large. The 

*TIn respect to the inflation of the skull, Synetheres is about intermediate between Hysirix and 

Brethizon, the muzzle being wide, and the frontal region abruptly and greatly swollen. The molar series 

are also less convergent than in Lrethizon. 
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palate in Hystriz is broad and flat, and of uniform breadth; in Erechizon it 

is narrowed anteriorly, and rises abruptly in front of the molars, and between 

the molar series presents a prominent, central, ragged keel. Without 

going into a further comparison, it may suffice to state that the structure of 

the skull in the two forms differs markedly in nearly every detail. 

To the old Linnean genus Hystrix were for many years referred all the 

known Porcupines from both the Old and the New World. The group was 

first dismembered by M. F. Cuvier in 1822, who divided the Old World 

species into two groups, Hystrix and Acanthion,* and the-New World species 

into three, Hrethizon, Synetheres, and Sphingurus (‘‘Sphiggurus”). Brandt, in 

1835, called special attention to the cranial differences characterizing the 

Old World and New World species, and adopted Cuvier’s genus Hrethizon 

for the North American species, but united the two South American genera of 

Cuvier into the single genus Cercolabes, which groups have since been com- 

monly retained, with the limitations and names given by Brandt. Cercolabes, 

however, seems divisible into two generic groups, for which Cuvier’s prior 

names should be retained.t Chetomys was established by Gray in 1843 for 

the Hystrix subspinosa of earlier authors. 

The genus Erethizon is confined to the middle and northerly portions of 

the North American continent, and is represented by a single species, divisi- 

into two easily distinguished geographical varieties or subspecies. ble into two easily distinguished geographical varieties or subspeci 

ERETHIZON DORSATUS (Linn.) F. Cuvier. 

Var. DORSATUS. 

Canada Porcupine. 

Hystrix dorsata LiNN., Syst. Nat., ed. x, i, 1758, 57; ed. xii, i, 1766, 76—ForsTER, Phil. Trans., lxii, 
1772, 374.—ERXLEBEN, Syst. Reg. Anim., 1777, 345.—GMELIN, Syst. Nat., i, 1784, 119.— 

SCHREBER, Siiuget., iv, 1792, 605, pl. clxix.—Suaw, Gen. Zool. Mam,, ii, 1601, 13, pl. exxv.— 

KuAL, Beitriige zur Zoologie, 1820, 70.—DrEsMarest, Mam., 1822, 345.—J. Sabine, Franklin’s 

Journey to the Polar Sea, 1823, 664.—Cozzens, Ann. N. Y. Lye. Nat. Hist., i, 1823, 191.— 

Haran, Fauna Amer., 1825, 190.—GopMan, Amer. Nat. Hist., ii, 1826, 50.—Grirriry’s Cuvier 

ili, 1827, 206; v, 1827, 263.—Fiscnmr, Synop. Mam., 1829, 368.—EmMons, Quad. Mass., 1840, 

71.—THOMPSON, Hist. Vermont, 1842, 47—AuDUBON and BACHMAN, i, 1843, 277, p]. xxvi. 

Erethizon dorsatus F. Cuvier, Mém. du Mus., ix, 423, pl. xx, figs. 1, 2,8 (skull and molar).—Branpt, Mém. 
Acad. St. Pétersbourg, 1835, 387—WarerHouss, Nat. Hist. Mam., ii, 1848, 438.—GirBeL, 

Sauget. 1855, 478.—WaGNER, Suppl. Schreber’s Siiuget., iv, 1844, 27 (in part)—Barrp, Mam."N. 
Amer., 1858 568.—ALLEN, Bull. Mus. Comp. Zodl., i, 1869, 235. 

* Acanthion, although applied to species with the frontal region of the skull only moderately swollen, 

has not been considered by most later writers as generically separable from Hystrix, the second of tho 

two genera of Hystricine commonly recognized being Atherura, first characterized seven years later by 

M. G. Cuvier. 

t Alston (Proc. Zodl. Soc. Lond., 1876, 94) considers Synetheres and Sphingurus as being not generic- 
ally separable; he adopts Sphingurus as the tenable name of the group, and hence changes the name 

of the subfamily from Cercolabinw to Sphingurine, although Synetheres has the precedence in Cuvier’s 
memoir. Gervais, as early as 1852, used the name Synetherina as a subfamily name for the New World 

Porcupines, which name hence has many years’ priority over Sphingurine. 

-s 
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Hystrix pilosus americanus CaTvEsBy, Nat. Hist. Carolina, i, 1731, xxx. 
Hystrix pilosus RicHarpdson, Faun. Bor.-Awer., i, 1829, 214. 
Hystrix hudsonis Brisson, Regn. Anim. Quad., 1756, 128. 
Hystrix hudsonius DEKay, New York Zoil., i, 1842, 27, pl. xxv, fig. 1 (animal), pl. viii, figs. 2, a, b, e (skull) 
Le Pore-épic de la Baye de Hudson, Brisson, Regn. Anim. Quad., 1756, 12. 
LI) Urson Burron, Hist. Nat., xii, 1764, 426, pl. ly. 
Canada Porcupine PENNANT, “ Syn., 1771, 266; Hist. Quad., 1781, No. 257”; Arctic Zool., i, 1784, 109.— 

GILPIN, Proc. & Traus. Nova Scotia Iust. Nat. Sci., ii, 1870, 89, 
Bear Porcupine, Harwan, Faun. Amer., 1825, 190. 

Var. EPIXANTHUS. 

Western Porcupine. 

Drethizon epixanthus BRanvv, Mém. Acad. St. Pétersb., 1835, pl. i (animal), ix, figs. 1-4 (skull).—Scninz, 
Synop. Mam., ii, 1845, 266.—Warrrnouss, Nat. Hist. Mam., ii, 1848, 442.—Nrwserny, Pacif. 
R. R. Expl. & Surv., vi, iv, 1857, 62 (California and Oregon).—Bairp, Mam. N. Am., 1858, 
569.—KENNERLY, Pacif. R. R. Expl. & Surv., x, vi, 1859, 16-(Little Colorado River).—HaypeEn, 
Trans. Amer. Phil. Soc., xii, 1862, 149 (Upper Missouri).—Cours, Amer. Nat., i, 1867, 362 5 67 fe Proc. Acad. Nat. Sci. Phila., 1869, 13¥(Arizona).—Browy, Rep. Brit. Ass., 1869 (1870), 220.— 

te ied “STEVENSON, 2d Ann. Rep. U.S. Geol. Surv. Terr., 1871, 462.—Mrrnriam, Sixth Ann. Rep. U.S. 
Geol. Surv. Terr., 1873, 666.—Cours & Yarrow, Wheeler’s Expl. & Surv. west of the 100th 
Merid., v, Zo6l., 1875, 174. 

Erethizon dorsatus var. epixanthus ALLEN, Bull. Essex Inst., vi, 1874, 52, 57, 61, 66; Proc. Bost. Soc. Nat. 
Hist., xvii, 1874, 43. 

Hystrix pilosus Peace, Mamm. U. S§. Ex. Ex., 1848, 46 (Pacific coast)—WoopuHousr, Sitgreaves’s Exped. 
down the Zuni and Colorado Rivers, 1853, 54 (New Mexico). 

Erethizon [sp.?] Maxmuntan, Wiegm. Arch., 1862, i, 132. 
Erethizon (Lchinoprocta) rufescens Gray, Proc. Zobl. Soe. Lond., 1865, 32k. 

Var. DORSATUS. 

i Canada Porcupine. 

General color brownish-black, varied above’ with yellowish-white. 
Body above densely clothed with long, soft, rather woolly hair, intermixed 
with straight, coarse hairs and bristles. The latter are four to six inches 
long, and are usually tipped with yellowish-white, the light tip varying in 
extent from one-fourth to seven-eighths of the length of the hair; sometimes 
it is obsolete, and again extends to the base, but involves usually only the 
exposed portion. Beneath this, and generally wholly concealed by the 
pelage proper, the dorsal surface is thickly set with erectable, barbed quills, 
or spines, varying in length from one to four inches. They are usually white 
basally and tipped with black, the black portion varying in extent from one- 
tenth to one-third the length of the quill; a few, however, are entirely white, 
and others occur entirely black. They vary greatly in size on different parts 
of the body; beginning on the nose as short, stiffened, pointed hairs, they 
pass into short spines between the eyes, and increase in length and thickness on 
the back of the head; thence continuing toincrease in size posteriorly, they are 
longest over the hips, on the lower part of the back, and on the upper side of 
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the base of the tail; toward the end and on the sides of the tail, they pass 

again into long, thick bristles and stiff hairs. The lower surface of the body 

is clothed merely with brownish-black hair, scantily mixed with fur. The 

long, white-tipped hairs are generally most abundant on the head and the 

sides of the neck and shoulders and hips, disappearing entirely over the mid- 

dle of the belly. 

Different individuals vary greatly in respect to the abundance of the long 

light-tipped hairs, they being most abundant in the younger animals, in which 

they often give a decidedly whitish cast to the general color. In one specimen 

(No. 1309, M. C. Z. Coll.), the long bristly hairs are black, tipped occasionally 

with whitish. The pelage is very long and full, through which very few of the 

quills are visible. In another specimen (No. 5038, M. C. Z. Coll.), the exposed 

portion of the long bristly hairs is generally yellowish-white. » In other speci- 

mens, there is a mixture of the wholly black, bristly hairs with those that are 

whitish-tipped. In young and full-pelaged specimens, the quills are generally 

entirely concealed; in the majority of the examples before me, they are visible 

on the head, sides of the neck, hinder part of the back, and the basal portion 

of the tail. In old specimens, in worn pelage, the spines are visible over 

most of the dorsal surface. The under-fur varies in different specimens from 

brownish-black to grayish. The young are born without quills, and of a 

uniform black color. 

Full-grown specimens average about 35 to 40 inches in total length; the 

head about 6; tail (to end of vertebrae) about the same. Seventeen skulls, 

all of which have attained mature dentition, average 3.82 in length and 2.69 

in breadth; nasals, 1.21; muzzle (from anterior border of intermaxillaries to 

the first molar), 1.29. As usual, there isa considerable range of variation 

in size, in color, and in the proportion of parts in specimens of corresponding 

ages. The few specimens in which the sex is known seem to indicate little, 

if any, strictly sexual variation in either size or color. Seven very old skulls 

vary in size as follows: length, 3.90 to 4.25; breadth, 2.60 to 3.00; nasals, 

1.20 to 1.50; muzzle, 1.25 to 1.60. Three middle-aged skulls vary in length 

from 3.55 to 3.90; in breadth from 2.50 to 2.80; nasals from 1.12 to 1.33 ; 

muzzle from 1.12 to 1.30. Five younger skulls range in length from 3.40 to 

3.65; in breadth from 2.35 to 2.60; nasals from 1.06 to 1.15; muzzle from 

1.00 to 1.22. The largest skull measures 4.25 by 3.00; the smallest, 3.40 by 

2.35. The nasals vary from 1.06 to 1.50 (in the very old skulls from 1.20 to 

1.50); the muzzle from 1.00 to 1.62 (in the very old skulls from 1.25 to 1.62). 
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As usual, skulls of the same general size vary greatly in the relative size 

of different parts, and consequently in general form. Thus Nos 821and 815 

(M. C. Z. Coll.), measuring respectively 3.40 and 3.90 in length, have each a 

breadth of 2.60, while another specimen (No. 823, M. C. Z. Coll.), with the 

same length as No. 821, has a breadth of only 2.35. Specimens Nos. 815 

and 816 (M. C. Z. Coll.), of essentially the same general size as respects 

length and breadth, vary remarkably in the form of the body of the skull, 

as shown by the following measurements : 
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No. 816 is a rather short, broad, stout skull, while No. 815 is remark- 

ably narrow and attenuated, with an unusually great expansion of the zygo- 

matic arches. While the total breadth differs but little, the body of the 

skull in 815 is fully one-eighth narrower than in 816, with a correspondingly 

less capacity. This is indicated by the lesser interorbital breadth and narrower 

nasals in 815, as is shown by the above given comparative measurements. 

The measurements, however, inadequately express the great contrast in form 

between these two examples—a difference that might ordinarily be regarded 

as sufficient to indicate well-marked specific diversity. Both are from the 

same locality, Oxford County, Maine. 

Var. EPIXANTHUS. 

Western . Porcupine. 

Similar in external appearance to var. dorsatus, but with the light tips of 

the long hairs pale greenish-yellow rather than yellowish-white. Nasals 

broader and longer. 

The Porcupines from the region west of the Missouri River differ ex- 

ternally from those of the eastern half of the continent almost wholly through 

a slight difference in the color of the lighter portions of the long hairs of the 

dorsal surface, which have a greenish-yellow tint instead of yellowish-white. 

The few examples before me of this variety have also a greater profusion of 
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the long, light-tipped hairs than is commonly seen in eastern specimens. 

The more tangible difference consists in the relatively larger size of the nasals, 

which not only are rather longer, as pointed out by Professor Baird, but are 

also broader, and consequently larger. While the general size of the skull 

is the same in the two forms, the nasals in var. epixanthus average 1.50 in 

length, against 1.21 in var. dorsatus, and 0.88 in width at the anterior end 

against 0.75 for the same measurement in var. dorsatus. In var. epixanthus, the 

average length of the nasals iu fourteen skulls exceeds the interorbital breadth 

of the skull, being a little over one-third (0.36) of the length of the skull; in 

var. dorsatus their average length in seventeen skulls is only equal to the 

interorbital breadth of the skull, or rather less than one-third (0.32) the length 

of the skull. Different individuals, however, vary greatly in respect to the 

length of the nasals, in var. dorsatus they ranging from 1.06 to 1.50, and in var. 

epixanthus from 1.20 tv 1.75. In var. dorsatus, they exceed 1.33 in one speci- 

men ouly, and 1.30 in only three, while in five examples they fall below 1.15, 

in var. epixanthus, three only fall below 1.30, while five attain or exceed 1.60. 

The series of skulls of var. epizanthus presents about the same degree of 

individual variation as already noted under var. dorsatus, the largest example 

measuring 4.40 in length by 3.08 in breadth, and the smallest 3.30 by 2.47. 

In ten very old skulls, the variation ranges from 3.85 to 4.40 in length, and 

from 2.80 to 8.08 in width; nasals, 1.38 te 1.75. In eight middle-aged skulls, 

the variation ranges from 3.30 to 3.70 in length, and from 2.47 to 2.87 in 

breadth ; nasals, 1.20 to 1.45. In both varieties, the animal increases greatly 

in size after the mature dentition is acquired. Specimens of corresponding 

ages of the two varieties in question present no material difference in size. 

In respect to geographical variation in specimens strictly corresponding 

in age, those from the northern parts of the United States are considerably 

larger than those from the Yukon and Peel’s Rivers. Thus three very old 

skulls from the Yukhou measure only 3.98 by 2.42, against 4.17 by 2.+9 for six 

skulls of corresponding age from the United States (Montana, Idaho, and 

Wyoming). Five middle-aged skulls from the Yukon and Peel’s Rivers average 

3.64 in length, while five skulls from Maine (var. dorsatus) average 3.73. 

GENERAL REMARKS ON ERETHIZON DORSATUS AND JTS VARIETIES. 

GEOGRAPHICAL DISTRIBUTION.—The Eastern or Canada Poreupine was 

formerly found throughout the greater part of New England and New York 



HYSTRICIDA—ERETHIZON—GEOGRAPHICAL DISTRIBUTION. 393 

and westward to Northern Ohio. It also extended southward along the 

Alleghanies through Pennsylvania, and possibly into Virginia and the mount- 

ainous portions of Eastern Kentucky.* It seems not to have occurred in the 

immediate vicinity of the sea-coast south of Maine, but existed in Western 

and Central New England southward to Connecticut. It seems also to have 

been absent from Southeastern New York, and southward from nearly all of 

the region east of the Alleghanies. It was found south of the Great Lakes over 

most of the region north of the Ohio,t in Northern Pennsylvania and Western 

New York, and in the mountainous districts farther south. As late as 1813, it 

was still to be found in the western part of Saratoga County, New York.t Being 

an animal of the forest, it has shared the fate of other forest animals, and has 

already disappeared over considerable portions of its former habitat, particularly 

along its southern border. In New England, it is rarely found south of 

Central Maine and Northern New Hampshire, but ranges, west of the Con- 

necticut River, still nearly or quite to the Massachusetts line. In 1840, Dr. 

[Emmons gave it as common in the vicinity of Williamstown, Massachusetts.§ 

An isolated colony still survives on the slopes of Mount Monadnock in South- 

ern New Hampshire, and it is also still found in portions of Pennsylvania. 

Probably its former southern range extended generally nearly or quite to the 

southern boundary of the Alleghanian fauna. 

To the northward, its range extended nearly or quite to the limit of trees, 

and to the westward probably to the eastern border of the Great Saskatchewan 

Plains, where it passes gradually into the western variety. Hearne, however, 

eighty years since, spoke of it as being scarce north of Churchill River, 

where he met with only six individuals during a residence of six years. 

The western form (var. epixanthus) still extends southward, in the mount- 

ains, to New Mexico and Arizona, and may probably be found in suitable 

*DeKay, probably on the authority of Catesby, gives its range as extending to the northern parts 

of Virginia and Kentucky (Nat. Hist. of New York, pt. i, p. 79); but Audubon and Bachman state that 

they had “sought for it without success in the mountains of Virginia, and could never hear of it in 

Kentucky”. Prof. N. S. Shaler also informs me that he has also failed to hear of it here, although 

this region one would naturally expect would come within its earlier range. 

+Godman, on the authority of Dr. Best, says the ‘“ porcupine is seldom found in Ohio south of 
Dayton”; but that they were then still (in 1¢26) numerous on the Saint Mary’s River (Godman, Amer. Nat. 

Hist., vol. ii, p. 152). “Dr. J. M. Wheaton informs me that a few still survive in Clark, Champaigne, and 

Ross Counties, and that it was common ten years since in Putnam County. Mr. E. W. Nelson writes me 

that the Porcupine was formerly rather common, though never abundant, in all of the wooded region 

north of the Ohio River, but that it is not now found (west of Ohio) south of the forests of Northern 

Wisconsin and Northern Michigan. 

¢ Audubon and Bachman, Quad. N. Amer., vol. 1, p. 285. 

§ Quad. Mass., p. 72. 
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localities south of the Mexican boundary. To the westward it ranges to 

the Pacific, from California northward to Alaska, and doubtless extends 

northward to the limit of trees. It is extremely abundant in the wooded 

mountainous portions of Colorado, where, as I am informed by Dr. Coues, 

who speaks from reports given him on the spot, it sometimes becomes a con- 

siderable article of diet. The same naturalist also found it no less numer- 

ous in the Sweetgrass Hills, or “Three Buttes” of Northern Montana, where 

numerous individuals were secured. Though chiefly a woodland animal, it 

is not seldom seen ranging the prairie many miles from the nearest timber— 

perhaps traveling from one feeding ground to another. 

TaBLE I.—Measurements of seventeen skulls of ERETHIZON DORSATUS var. DORSATUS. 
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SUH hase Paced Olpecsempeedess |.---| 4.15 | 2.80 | 1.20 | 1.20 | 0.63 | 0.77 | 1.45 | 2.30 | 1.10 | 2.95 | 1.40 =e dO; 

676 |....| Pennsylvania. -... |. -..| 3.59 2.50 | 1.00 | 1.20 | 0.52 | 0. 67 | 1.12) 1.85 | 0.97 | 2. 63 | 1.20 | Middle-aged. 

*819 |....| Norway, Me ...... .---| 4.25 | 2.90 | 1.25 | 1.32 | 0.70 | 0.85 | 1.50 | 2.37 | 1.00 | 3.05] 1.50] Very old. 

*820 |....| Umbagog Lake, Me}....| 3.90 | 2.80 | 1.46 | 1.33 | 0.72 | 0.75 | 1.25 | 2.00 | 1.00 | 2.75 | 1.20 Middle-aged. 
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in sight. 
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* In the Museum of Comparative Zodlogy, Cambridge, Mass. 

t From front edge of the intermaxillaries to the occipital condyles. 
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TABLE II.—Measurements of eighteen skulls of EREYHIZON DORSATUS var. EPIXANTHUS. 
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6528 | 281 | Fort Yukon. . 3.85 | 2.80 | 1.28 | 1.38 | 0.80 | 0.92 | 1.27 | 1.97 | 1.02 | 3.10 | 1.50] Very old. 

6105 |...--- 4.03 | 2.85 | 1 1.37 | 2.00 | 0.93 | 3.18 | 1.50 |....do. 

CHU es Ce eee 4.08 | 2.81} 1 1.30 | 2.20 | 1.05 | 3.14 | 1.45 |....do. 

6108 |.-..- 3.92 | 2.77 | 1 32 | 2.10 | 1.03 | 3.12 | 1.40 | Middle-aged. 

GLOGi |e ceemi| scias 3.67 | <-0--- 1 1.20 | 1.90 | 1.03 | 2.85 | 1.30 |....do. 

8948 | 1313 | Alaska. ........ Bees oasO) |e aa ol. 1.06 | 1.62 | 0.92 | 2.55 | 1.20 |....do. 

6237 56 | Peel’s River --.| o& | 3.70 | 2.87] 1. 1 0. 0. 1.30 | 2.08 | 1.00 | 2.90 | 1.35 |.. ..do. 

1. 1 0. 0. 1.20 | 1.85 | 0.95 | 2.80 | 1.37 |....do. 
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Miso) |) 15°75))| (0287) 45.022) 45 48)1 2:52). 1590) |= 25-oos=.. Very old. 

1,20 | 1.50 | 0.80 | 0.95 | 1.42 | 2.27 | 1.10 | 3.00 | 1.50 |....do. 

Bele cess) loses 1.03 | 1.25 | 0.62 | 0.78 | 1.25 | 1.90 | 0.97 | 2.85 |.-.... Middle-aged. 

co | 4.20 | 2.80 | 1.23 | 1.75 | 0.70 | 0.95 | 1.45 | 2.23 | 1.10 | 3.10 | 1.50 | Very old. 

Kans. 

1.30 | 1.60 Gil eee 1.25 | 2.12 | 1.05 | 2.90 | 1.55 |....do. 

1.18 | 1.60 ro) 85 | 1.35 | 2.25 { 1.10 | 3.15 | 1.53 |....do. 

AS977 |... --. Three Buttes, | 9 | 4.20 | 2.80 | 1.10 | 1.65 | 0.67 | 0.87 | 1.40 | 2.20 | 1.03 | 3.10 | 1.40 |... do. 

Mont. 

ASOTB) | oacntl eto GO) s-eaeceserul | Mea EEEI Eee ce 1.20 | 1.60 | 0.75 | 0.93 | 1.33 | 2.15 | 1.05 | 2.87 | 1.55 |....do.t 

6501 |..-... Fort Whipple, |.--.| 3.35 | 2.57 | 1.00 | 1.20 | 0.63 | 0.73 | 1.10 | 1.77 | 0.95 | 2.50 | 1.17 | Middle-aged. 

Ariz. 

* From front edge of intermaxillaries to occipital condyles. t The oldest of the series. 
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TaBLxE III.—List of specimens of ERETHTZON DORSATUS var. DORSATUS. 

1 | 

Locality When From whom re- Collected by— 

collected. ceived, r 

Nature of specimen. Catalogue-number. Original number. Sex and age. 

A.E. Verrill ..-. 

Set) ae so 5 

Feb. 29, 1860 |. 

June 6, 1860 }. 

Mar. 12, 1860 |. 

Mar. —, 1800 |. 

Mar. —, 1860 | - 

Mar. —, 1860 

Mar. —, 1860 |. 
J.G. Rich 

.| AE. Verrill -...|..- 

Seite, 

J.G. Rich....-..|...do. 

Pennsylvania 

Essex County, N. ¥ 

domene 

*In the Museum of Comparative Zoélogy, Cambridge, Mass. 
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TABLE IV.—List of specimens of ERETHIZON DORSATUS var, EPIXANTHUS. 
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* In the Museum of Comparative Zodlogy, Cambridge, Mass. 

EXTINCT NORTH AMERICAN PORCUPINES. 

Two forms of extinct North American Porcupines have thus far been 

indicated, described in each case from detached teeth. Hence their relation- 

ship to the existing species is very imperfectly known. 

Dr. Leidy has described* a species from two detached molar teeth, dis- 

covered by Dr. Hayden in the Pliocene deposits of Dakota, which he refers 

to Hystriz, under the name Hystrix venustus. Of these teeth, Dr. Leidy 

says: “They apparently indicate a species of Porcupine, but in structure are 

unlike those of the recent American Porcupine, Evrethizon dorsatus, and ex- 

hibit a more evident relationship with those of the Crested Porcupine, Hystriz 

cristata of Europe.” As is well known, the genus Hystriz belongs to a very 

different group from the Porcupines of the New World, and has not been 

* Journ. Acad. Nat. Sci. Phil., 2d ser., v, 1869, 343; U.S. Geol. Survey of Wyoming for 1870 (1871), 364. 
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heretofore known to occur in America. Should the Hystriz venustus of 

Leidy prove to really belong to the true Hystrivine, it brings this group 

for the first time into the North American fauna. 

The other species of extinct Porcupine was described by Professor 

Cope from teeth found in the Port Kennedy bone-cave, under the name 

of Erethizon cloacinum. 

ERETHIZON CLOACINUS Cope. 

Erethizon cloacinum Corr, Proc. Amer. Phil. Soc., xii, 1871, 93, fig. 19. 

This species is described from “a last superior molar of the left side 

and a portion of one of the inferior incisors”. The molar tooth is represented 

as differing from the corresponding tooth of Evrethizon dorsatus in two im- 

portant particulars: “One of these is the greater vertical depth of the 

“is nearly as deep as the internal, while external inflection of enamel”, which 

in L. dorsatum it is much shallower, the internal extending down to the 

alveolar border.” This, however, is a feature which I find to be very variable 

in £. dorsatus, sometimes presenting just the appearance claimed to charac- 

terize E. cloacinus. 'Vhe other character is the possession of two enamel 

islands, or annuli, in the posterior half of the triturating surface, while only 

one occurs in any of the large series of specimens of /. dorsatus now before 

me. “The size of the teeth in E. cloacinum,” says Professor Cope, “ are about 

equal to the largest seen in the £. dorsatum.” The specimens were found 

associated with the remains of different species of Megalonyx, Mylodon, 

Mastodon, Tapirus, Ursus, Meleagris, several species of extinct Coleoptera, etc., 

with which were mingled those of Lepus sylvaticus, a Squirrel closely allied 

to Sctwrus hudsonius, and several extinct species of Arvicola. 
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LETTER OF TRANSMITTAL. 

[Covering Lagomyida, Castoroidida, and Castorid@. } 

CamBripcE, Mass., November 8, 1876. 

Sir: I transmit herewith for publication my articles on the families 

Castoroidide, Castoride, amd Lagomyide. The first (Castoroidide) is repre- 

sented, so far as at present known, by the single extinct species Custoroides 

ohioensis ; the second (Castoridz) by one living species (Castor fiber) and 

several extinct ones; the third (Lagomyide) by the single living species 

Lagomys princeps. 

The materials on which these reports are based are contained mainly in 

the National Museum at Washington. Iam, however, indebted to the Museum 

of Comparative Zodlogy for important additional materials, and have been 

further greatly aided by specimens kindly loaned me by the Boston Society ot 

Natural History. I have also been kindly permitted to examine the speci- 

mens of the extinct species of Castoride described by Dr. Leidy, contained 

in the Museum of the Academy of Natural Sciences of Philadelphia. The 

forms described by Professor Cope I know as yet only from his published 

descriptions and figures. 

I am, Sir, very respectfully, yours, 

J. A. ALLEN. 

Dr. F. V. Haypen, 

United States Geologist, etc., etc., Washington, D. C. 
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Famity LAGOMYID. 

The dentition of the Pikas (Lagomyide) closely resembles that of the 

Hares (Leporide), with which family they were for a long time associated. 

In other. respects, however, the two groups differ widely. In the Pikas, the 

dorsal outline of the skull is gently arched, the occipital portion being but 

slightly below the plane of the interorbital region, instead of being greatly 

depressed, as in the Hares. The orbits are much smaller and open more 

upwardly, and the zygomatic processes arise at a much higher level; the 

axis of the malar bone is rather above the middle of the skull instead of much 

below it. The postorbital processes, so largely developed in the Hares, are 

wanting, and the malar bone is prolonged far beyond the posterior zygomatic 

process, reaching nearly to the auditory opening. In general form, the skull 

is depressed or flattened, greatly expanded posteriorly, and narrowed anteriorly. 

There is a well-developed sagittal crest posteriorly, and the interparietal does 

not form a raised tabular platform as in Lepus. The facial portion of the 

maxillaries is pierced by a single large opening instead of by numerous small 

ones. The auditory bulla are greatly expanded, and open laterally by a 

large orifice, instead of upwardly and posteriorly. The foramen magnum 

is relatively much larger, and the paroccipital processes, so prominent in 

the Hares, are undeveloped. The pterygoid processes are much as in 

Lepus, but’ their wings are more divergent and inclose broader fosse. 

The basi-sphenoid is not perforate, and is not separated by a_ fissure 

from the vomer. The anterior incisive foramina are small, oval, and 

open near the base of the incisor tecth. The palatal portions of the inter- 

maxillaries nearly mect along the mesial line, and have not the deep lateral 

sinuses seen in Lepus. The palate, as in Lepus, forms only a narrow bridge, 

but it is situated more posteriorly, and is wholly devoid of the pointed anterior 
405 
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extension seen in the latter. The posterior palatine foramina form a large 

circular opening, which is not extended forward beyond the intermaxillo- 

maxillary suture. The palate, owing to the more depressed form of the skull, 

is much nearer the vomer than in Lepus. The angular process of the lower 

jaw is narrower, longer, and more recurved than in the Hares. The condylar 

process is broad and quadrate, and the condyles have a very great antero- 

posterior development, relatively four times greater than in Lepus; the 

coronoid process is placed lower, and forms a mere tubercle, with a second 

smaller tubercle near the last molar. The foramen mentum is remarkable 

for its posterior position, being about opposite the middle true molar, instead 

of considerably in advance of the first premolar, as is usually the case. | 

The small posterior upper molar seen in Lepus is wanting; the remaining 

upper molars do not differ materially from those of Lepus, except that they 

are much more deeply grooved on the inner side. The lower molars, how- 

ever, are very different from those of Lepus, they being so deeply divided by 

the lateral grooves that the triturating surface presents a series of acute 

triangles with open intervals, somewhat as in Arvicola. The cutting-edge of 

the front upper incisor is gouge-shaped instead of chisel-shaped, as in Lepus 

and most other Rodents, the cutting-edge being hollowed on the inner side. 

The anterior face is divided by a deep longitudinal groove into two unequal 

moieties, the outer of which is nearly three times as wide as the inner, and 

considerably longer, generally exceeding the inner, in Lagomys princeps, by 

about 0.05 of an inch. The cutting-edge is consequently deeply notched ; the 

bottom of the notch, formed by the groove, being sometimes 0.12-of an inch 

below the outer edge. The lower incisors are rounded anteriorly, and lack 

the groove seen in the upper incisors. 

The Pikas are nearly tailless, and the general furm of the body and limbs 

is much as in the Arvicole. They hence lack the greatly disproportionate. 

development of the hind limbs seen in the Hares. The clavicles are also well 

developed. The toes are five in front and four behind, armed with short, 

arched, compressed nails, and at the base of each toe is a prominent, naked 

pad. The pelage is much firmer than in the Hares, with less of the soft, 

downy under-fur, and more resembles the pelage of Arvicola. They are weak, 

sedentary animals, living among loose rocks in alpine localities, generally on 

or near the summits of high mountains, and are apparently. strictly diurnal in 

their habits. They are social in their dispositions, living generally in com- 
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munities, and lay up a store of food for winter use. They sit erect like a 

Marmot, and utter frequently a sharp, shrill, barking cry. They are thus in 

their habits totally unlike the Hares. 

A single species only is found in North America, which is confined to 

the higher parts of the morntains of the western half of the continent. The 

group is more numerously represented in Northern Asia, and is not now 

fuund elsewhere. Three species inhabit the elevated parts of Northern India, 

and three others occur farther northward. None occur west of the Black 

Sea, but they range thence eastward to Kamtschatka. Their habitat hence 

embraces only Western North America and Northern Asia. Formerly they 

extended much farther westward and southward ; their fossil remains having 

been found in the Pliocene strata of England, France, and on the islands of 

Corsica and Sardinia. The species are apparently all referable to the single 

genus Lagomys. The Pikas are a less specialized form than the Hares. 

Grenus LAGOMYS G. Cuvier. 

Lagomys Cuvier, Régne Anim., i, 1817, 219. ; 

Ogotoma Gray, Ann. & Mag. Nat. Hist., 3d ser., xx, 1867, 220 (type, Lepus ogotoma, Pallas). 

LAGOMYS PRINCEPS Richardson. 

North American Pika. 

SYNONYMY. 

Lepus (Lagomys) princeps RicHarpson, Zo6l. Journ., 1822, 520; Fauna Bor.-Amer., i, 1829, 227, pl. xix.— 

Fiscuer, Syn. Mam. (add. 1330), 403 [603] (from Richardson). 

Lagomys princeps WAGNER, Supp. Schreber’s Siiuget., iv, 1844, 123, pl. cexxxix a (from Richardson ).— 

WATERHOUSE, Nat. Hist. Mam., ii, 1842, 28.—AupUDON & BacuMAN, North Amer. Quad., ii, 

1851, 244, pl. Ixxxiii (mainly from Richardson).—GIKFBEL, Siiuget., 1855, 455.—Bairp, Mam. 

N. Amer., 1857, 619 (from Waterhouse).—Coorer, Proc. Cal. Acad. Nat. Sci., iii, 1263, 69; 

ib., 1868, 6 (Sierra Nevada, Cal.).—Gray, Aun. & Mag. Nat. Hist., 3d ser., xx, 1867, 220.— 

Cope, Proce. Acad. Nat. Sci. Phil., 1868, 2 (Lower California).—ALLEN, Bull. Essex Institute, 

vi, 1874, 57, 66.—CovuEs & Yarrow, Wheeler’s Exp]. and Sury. west of the 1C0th Merid., v, 

Zol., 1875, 125. 
Lagomys minimus LorD, Proe Zodl. Soc. Lond., 1863, 96.—Gray, Ann. & Mag. Nat. Hist., 3d ser., xx, 

1867, 220. 

DESCRIPTION. 

Above grayish-brown, varied with black and yellowish-brown; sides 

yellowish-brown ; below grayish, more or less strongly tinged with pale 

yellowish-brown. 

The color varies greatly in different specimens, irrespective of age, sex, 

season, or locality. The dorsal surface is always more or less varied with 

black, through the prevalence of numerous black-tipped hairs, especially over 
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the back and rump. Anteriorly the black-tipped hairs are fewer, and the 

dorsal aspect, from the shoulders anteriorly to the nose, is generally more or 

less strongly tinged with pale yellowish-brown, in strong contrast with the 

remainder of the dorsal surface. The sides of the body are generally still 

more strongly washed with yellowish-brown, which, over the ventral surface, 

assumes a much paler tint. In young specimens, the black-tipped hairs are 

much fewer, and the pelage generally grayer. The ears, which are well 

haired on both surfaces, are grayish, tinged more or less with pale yellowish- 

brown, except anteriorly on the outer surface, where is a large dusky area. 

They have a well-marked whitish or yellowish-white margin. Anterior sur- 

face of all the feet yellowish-brown, nearly as bright as on the sides of the 

body. Soles of the hind feet dusky; palms pale yellowish-brown. Large 

naked black pads at- the base of all the toes. Whiskers numerous, one to 

two and a half inches long; in some specimens nearly all black, in others 

only the upper are black, the lower being light-colored to the bases: gener- 

ally a part have the basal portion black, with the apical half or two-thirds 

yellowish white. 

A series of over thirty skins now before me, all taken at one locality and 

on the same day, show a great range of individual variation in color through 

the varying intensity of the fulvous suffusion. In some specimens, it is a very 

pale wash of yellowish-brown, while in others it is strongly yellowish, which, 

iu still others, becomes decidedly rufous, especially on the sides of the neck 

and shoulders and on the top of the head. In one specimen (No. 2841, M. 

C. Z. Coll.), the whole upper surface of the head is bright chestnut, and the 

usual pale fulvous suffusion on other parts of the body is decidedly rufous, 

rather than fulvous, No. 2763 (M. C. Z. Coll.) is strongly tinged throughout 

with yellowish-brown. On the other hand, No. 2682 (M. C. Z. Coll.) has 

only a faint yellowish-brown tinge, which is scarcely perceptible on the ven- 

tral surface. These specimens are, however, all adult males. There is 

apparently no sexual difference in color; some of the palest specimens; as well 

as the brightest, being males. Young specimens differ from the adult in 

being generally more grayish, with fewer black-tipped hairs in the dorsal 

surface. The fulvous suffusiun is generally paler, but in some specimens is 

as bright as in average adults. 

The texture of the pelage is much as in the Arvicola, especially the 

large A. xanthognathus, being much firmer than in the Hares, with a much 

smaller amount of soft under-fur. 
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Length about 7.00, ranging in adult specimens from 6.50 to nearly 8.00. 

Ears broad, large, and rounded. Hind foot generally about 1.15 to 1.25 in 

adults; fore foot about 0.80. The black naked pads at the base of the toes 

are yery prominent. 

The skull ranges in length from about 1.70 to 1.88; breadth, 0.82 to 

0.92; interorbital breadth, 0.21 to 0.25; average length of the nasals about 

0 62, narrowing posteriorly from about 0.25 to 0.18. Lower jaw, length, 

1.07 to 1.25; height 0.57 to 0.70. The series of skulls show a considerable 

range of variation in size in adult specimens. The bones of the skull are 

thin and papery, and often the parietal suture remains unclosed in fully 

adult skulls, and the cranial elements of the skull are never to any great 

extent ankylosed. The nasal bones, however, finally become firmly united. 

The specimens on which the present article is based were all taken on 

the Snowy range, in Park County, Colorado, and all but two at one locality. 

The measurements of the animal were all taken in the field by myself, from 

fresh specimens. 
GEOGRAPHICAL DISTRIBUTION. 

The North American Pika inhabits the summits of the Rocky Mount- 

ains from Colorado far northward into British America. It is also found 

near the summit of the Wahsatch range in Utah, the Sierra Nevada in 

California, and the Cascade Mountains in Oregon. I found it very abundant 

near the limit of trees in the vicinity of Montgomery, Park County, Colorado,* 

and Lieut. W. L. Carpenter has collected it at other neighboring points of the 

Snowy Range. Dr. J. G. Cooper found it near the limit of perpetual snow in 

the Sierra Nevada,t where he reports it as quite common over a limited 

district; while Professor Gabb met with it as far south as the northern 

boundary of Lower California (lat. 32°), at an altitude of about 10,000 feet.t 

Mr. J. K. Lord met with it (his “ Lagomys minimus”) near the summits of 

the Cascade Mountains at an altitude of about 7,0C0 feet above sea-level, 

and also at Chilokweyuk Lake, on the western slope of the Cascades |] — Dr. 

* Ball. Essex Institute, vol. vi, pp. 56, 66. 

t Proc. Cal. Acad. Nat. Sci. vol. iii, p. 69; ib., 1868, p.6. 
¢ Proc. Acad. Nat. Sci. Philad., 1868, 2. 

§ The characters Mr. Lord gives for his “ Lagomys minimus” do not indicate any specific difference 
while the habits he attributes to it are exactly those of the L. princeps as recorded by a number of 
independent observers. He recognized L. princeps as occurring near the same locality; but, beeause he 
saw no evidence of L. princeps carrying leaves and grass into its warrens, he regarded the animals seen at 

the two neighboring localities as distinct species. His ‘ Fiber osoyoosensis”, described in the same paper, 

rests on similar mistaken assumptions. 

|| Proe. Zodl. Soc. Lond., 1863, pp. 96, 97. 
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Richardson traced it along the Rocky Mountains from latitude 52° to 60°, 

and Mr. Nuttall met with it as far south in the Rocky Mountains as latitude 

42°* Dr. Coues met with it in the Rocky Mountains, at latitude 49° N., at 

an elevation of only about 4,500 feet, at the level of Waterton or Chief 

' Mountain Lake, where the animals were very numerous in the débris at the 

foot of cliffs. : 

Their habits seem everywhere much the same. The animals are every- 

where found in communities, living among the loose rocks from a little below 

limber-line nearly up tothe snow-line. They appear to rarely wander many 

yards from their homes; are timid, yet easily become familiar. Though 

retreating to their holes when first alarmed, they soon come cautiously out, one 

after another, till one may hear their sharp little tries in every direction. Their 

color so nearly resembles that of the rocks they live among that they are not, 

easily seen, and their cry is of such a character as to easily mislead one in 

respect to the point from which it proceeds, seeming to be far away when 

really only a few feet distant. They sit erect like little Marmots, and in no 

way resemble the Hares in habits. They carry into fissures of the rocks 

large quantities of grass, which they lay up for winter consumption. Dr. 

Coues informs me that they ‘‘ may be readily taken in any simple trap ”, and 

adds, that they ‘‘ do not hibernate, at least southerly ”. 

*Audubon and Bachman’s Quad. North Amer., vol. ii, p. 247. 
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TaBLe I.—Measurements of thirty-nine specimens of LAGOMYS PRINCEPS. 
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TABLE II.—M.asurements of fourteen skulls of LXGOMYS PRINCEPS. 
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TABLE III.—List of specimens of LAGOMYS PRINCEPS.* 
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Famy CASTOROIDID A. 

GENUS CASTOROIDES Foster. 

Castoroides FostER, Second Rey. Geol. of Ohio, 1838, 81.—WyMan, Boston Journ. Nat. Hist., v, 1846, 401. 

The skull, in general outline, considerably resembles that of Castor, 

‘but the cranial portion is relatively very much smaller and more flattened, 

and the facial portion much longer than in that genus. The zygomatic 

processes arise at a much higher point, and the zygomatic arch is much 

less curved downward. The malar bone is narrower, relatively far less 

massive, and is less prolonged anteriorly, not reaching the front wall of the 

orbit. In Castor, on the contrary, it reaches the small lachrymal, by which only 

it is separated from the anteorbital process of the frontal. The narrowest, 

portion of the skull is behind the middle instead of anterior to it, as in Castor. 

The basilar cavity seen in Castor is entirely wanting, and the auditory bulls 

are smaller. ‘The tympanic portions of the temporal bones present very 

nearly the same conformation as in the Capybaras; at the inner extremity, 

however, there exists a broad plate or process having a concavity forward, 

which enters into the formation of the posterior limit of the pterygoid fossa. 

In the development and conformation of the pterygoid processes, the 

Castoroides differs from all existing Rodentia. Both processes articulate with 

the tympanic bone, but the development of the external plate is by far 

the greatest; the internal, however, has the remarkable peculiarity of being 

curved inwards towards the median line, so that the most prominent part 

of its convex surface is brought in contact with that of the correspond- 

ing process of the opposite side. In consequence of this, the entrance to 

the posterior nares, or the meso-pterygoid fossa, is completely obstructed in 

its middle portion, and instead of one large quadrangular orifice, as in other 

Rodentia, we have two distinct orifices; one of these, superior, of a pyriform 

shape, the circumference of which is formed in part by the posterior extrem-: 

ities of the pterygoid processes, and in part by the anterior basilar portion of 
419 



420 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

the occipital bone; the second, inferior, is formed by the origins of the same 

processes and the posterior edges of the ossa palati. 

“The pterygoid fossa has a depth of about two inches, which, added to 

the great breadth of the outer process and the curvature of the inner, gives 

an extraordinary surface for the origin of the internal pterygoid muscle. The 

fossa serving for the origin of the external pterygoid muscle, involves the 

whole of the greater wing of the os sphenoides, and is more remarkably 

developed than in any of the allied genera.” * 

The molars differ strikingly in structure not only from those of Cas/or, 

‘but from those of all other Rodents except the Chinchillide, a near resem- 

blance being met with elsewhere only in the last molar of Hydrocherus. "They 

consist of a series of laminze of dentine completely inclosed by enamel, held 

together by a thin coating of cement. The circumference of the triturating 

surface of the tooth is thus devoid of the continuous plate of enamel that 

forms an uninterrupted border in the molar teeth of ordinary Rodents, and is 

deeply serrated. The dentinal laminze, with their inclosing plate of enamel, 

are three in number in all the molars except the last upper and first lower, 

which have each four. When the teeth are exposed to disintegrating influ- 

ences, the lamin of dentine and enamel readily fall apart, as is the case in 

the molars of the Chinchillida, in the last molar of Hydrocherus, and in the 

molars of the Elephant. In structure, the molar teeth of Castoroides are 

strictly comparable with those of the Chinchillide, and with the posterior 

portion of the last molar of Hydrocherus, and thereby differ not only radi- 

cally from that. seen in Castor, but from that of all other Rodents. The 

structure is precisely that seen in Lagostomus, even to the oblique position 

of the laminz, except that the number of the laminz in Castoroides is one 

more to each tooth (two more in the first lower molar) than in Lagostomus. 

The dentinal lamine are very similar also to the dentinal lamine of the last 

molar of Hydrocherus, but they are relatively much thicker. The molar 

teeth of Custoroides are thus compound, and have no resemblance to those of 

Castor, with which genus Castoroides is usually compared. 

In other features of the skull, strong resemblances can be traced between 

Castoroides and Lagostomus, especially in respect to the form of the pterygoid 

processes and the size and form of the pterygoid fosse.t The general form 

* Wyman, Bost. Journ. Nat. Hist., vol. v, pp. 394, 395. 

tIn these features, however, Fiber much more nearly approaches Castoroides than does Lagostomus. 
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of the skuil also somewhat resembles that of Lagostomus, but differs in 

important details. Castoroides, for instance, lacks the large antorbital vacuity 

seen in Lagostomus and its allies; this portion of the skull more resembling 

that of Castor. The-lower jaw also much more resembles that of Castor, 

but differs from that of the latter in having the coronvid process much less 

strongly developed; in the much greater elongation of the condylar process ; 

in the great depth of the fossa on the outer surface below the notch formed 

by the coronoid and condylar processes (which is shallow in Castor); in the 

lateral flattening of the condyles; in the bending inward of the angular 

process and its much greater development, as weil as in the much greater 

depth of the fossa on the inner border of the lower surlace of the angle. The 

inward curvature of the angular process is also an exceptional feature among 

Rodents. Castoroides further differs from Castor in the form of the occipital 

condyles, which are more terminal and less oblique than in Castor, and, while 

permitting a great range of vertical motion of the head, allow only a slight 

lateral motion. 

From the foregoing remarks, it will be seen that Castoroides presents a 

singular combination of characters, allying it, on the one hand, to the Beaver, 

and, on the other, to the Chinchillas and Viscachas, and also to the Muskrat, 

but which, at the same time, separate it widely from either group. In size, 

Castoroides exceeded any living Rodents, and is itself exceeded in this order 

by only a single extinct form of Hydrocherus, described by Dr. Lund from 

the bone-caverns of Brazil. The resemblance of Custoroides to Castor is 

mainly in the general outline of the skull, in its having an imperforate ante- 

orbital wall, and in its presenting a similar curvature of the descending ramus 

of the lower jaw, the latter a character shared also by Fiber. The differences 

consist in the remarkable structure of the pterygoid processes, the double 

orifice of the posterior nares being entirely exceptional; in the flattened and 

relatively small cranium; and in the compound nature of the molar teeth. 

These differences ally it, on the other hand, to the Chinchillas, from which it 

differs mainly through those points in which it resembles Castor. In view of 

these wide differences from its nearest well-known allies, it seems to consti- 

tute the type of a distinct and hitherto unrecognized family. To the same 

group are, however, probably referable the genera Amblyrhiza and Loxomy- 

lus, described by Professor Cope,* from the bone-caverns of Anguilla Island, 

*Proc. Acad. Nat. Sci. Phila., 1868, 313; Proc. Amer. Phil. Soc., vol. xi (1869-70), pp. 153, 608, 

pls. iv, v. 
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West Indies. These forms are thus far known only from the detached teeth 

and fragments of the bones of the limbs. The molars, as described and fig- 

ured by Professor Cope, greatly resemble those of Castorozdes, having, in fact, 

the same structure, differing mainly in being somewhat smaller, and in pos- 

sessing a greater number of laminz. The incisors are also much smaller and 

narrower, and much less strongly grooved. Professor Cope states that some 

of the molars of Amblyrhiza have four dentinal columns and others five, 

while those of Loxomylus, including both upper and lower, have only three 

each. The characters of Amblyrhiza, as Professor Cope recognizes, ally it to 

the Chinchillas, while he says of Loxomylus that the obliquity of ‘the hori- 

zontal grinding surface . . . . alone seems to distinguish it from Lagidium 

and Chinchilla”. As the lower jaw and skull are thus far unknown in these 

genera, it is impossible to say whether their affinities are strictly with the 

Chinchillide, or whether they are not more closely allied to Castoroides. The 

same may be said of Archeomys, a European form commonly referred to the 

Chinchillide.* Hence the question naturally arises whether the Chinchillide 

have yet been found outside of South America. The discovery of a single 

mandibular ramus, or the facial portion of the skull for each of these genera, 

would at once decide the question of their affinities, which cannot well be 

settled without the evidence such parts would afford. In either case, these 

genera furnish a type of dentition unknown in the present fauna, except in 

South America. 

Although Castoroides has generally been supposed to have the relation- 

ship to Castor its name implies, and in systematic works has been always 

associated with the Beavers, Dr. Wyman, in his monographic account of the 

Clyde skull, points out the great differences that exist between the two types. 

He says the cranium ‘presents analogies to the genera Castor, Fiber, and 

Hydrocherus. Osteologically considered, the cranium bears a stronger resem- 

blance in its shape to that of the Castors than to that of either of the other 

genera; but in its dentition the type is wholly different, as is also the confor- 

mation of the pterygoid processes and fosse.- ..... In the Hydrocherus, 

the principal analogies are found in the compound nature of the molar teeth.t 

* Mr. Alston (Proc. Zod]. Soc. Lond, 1876, p. 88) refers drchwomys to the family Theridomyide, with 

the other forms of which, however, it does not seem to me to be very closely related. 

+ From the absence of all reference by Dr. Wyman to the much closer resemblance of the teeth of 
Castoroides to those of the Chinchillas, he was evidently not at that time acquainted with the osteology 

of that group. 
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.... In the Fibers, the pterygoid fossee are largely developed, but the 

entrance to the posterior nares has the same conformation as in the other 

Rodents.”* It is almost surprising, in view of Dr. Wyman’s admirable 

memoir and excellent figures, that zodlogists have so long overlooked the 

important characters that distinguish Castoroides from all other Rodents.+ 

CASTOROIDES OHIOENSIS Foster. 

SYNONYMY.} 

[Extinct anima: of the order Rodentia FosteRt], Amer. Journ. Sci. and Arts, xxxi, 1837, 80, figs. 15-17 (first 
description of the Nashport specimens), Published anonymously. 

Castoroides ohioensis FOSTER, Second Rep. Geol. of Ohio, 1838, 81, and fig. (Nashport specimens).—WYMAN, 
R Proce. Bost. Soc.,ii, 1846, 138 (Clyde specimens).— HALL, Proce. Bost. Soc. Nat. Hist., ii, 1846, 167 

(Clyde specimens; geological position)—Hatt and Wyman, Boston Journ. Nat. Hist., v, 

1847, 385, pls. xxxvii-xxxix (Clyde specimens; geological position and description of a 
skull).—WHITTLESEY, Am. Journ. Sci. & Arts, 2d ser., v, 1848, 215 (geological position of the 

Nashport specimens).—WYMan, ibid., x, 1850, 62, fig. 5 (lower jaw ; Memphis specimen).— 
Wyman, Proc. Bost. Soc., iii, 1850, 281 (same).—AGassiz, Proc. Amer. Assoc. Ady. Sci., v, 1851, 
179 (Nashport specimens).—LECONTE, Proc. Acad. Nat. Sci. Phila., vi, 1852, 362 (Shawneetown 

specimens).—BRONN, Leth. Geog., 1857, 1046, pl. lix, fig. 8—Picrer, Traité de Paléont., i, 

1853, 253.—BarrD, Mam. N. Amer., 1857, 362.—Lxrrpy, Holmes’s Post-pliocene Fossils S. Car., 

1860, 114; Proc. Acad. Nat. Sci. Phila., 1867, 97; Journ, Acad. Nat. Sci. Phila., 2d ser., v, 1869, 

405 (skull from Coles County, Illinois)—WuINcHELL, Amer. Nat., iv, 1870, 504 (Michigan). 

Castor (Trogontherium?) ohioensis DEKay, Nat. Hist. N. York, Zo6l., i, 1842, 89. 

DESCRIPTION AND HISTORY. 

The so-called “Fossil Beaver” of North America was of about the 

size of a full-grown common Black Bear (Ursus americanus), hence some- 

what exceeding in size the Capybara, the largest of existing Rodents. 

* Boston Journ. Nat. Hist., vol. v, p. 399. 

+Even Mr. E. R. Alston, in his recent paper on “The Classification of the Order Glires ” (Proc, 

Zool. Soc. Lond., 1876, p.79), places Castoroides in the family Castoride. 

¢The following are the titles of, or references to, some of the special papers treating of Castoroides : 

1837—[Foster (J. W.). Extinct Animal of the Order Rodentia.] < Amer. Journ. Sci and Arts, xxxi, 

1837, 80, figs. 15-17. 

1838—FosTEr (J. W.). [Description of Castoroides Ohioensis.] < Second Rep. Geol. of Ohio, 1838, 

80-83, fig. 140. = 
1846—Wryman (J.). [On Castoroides Ohioensis.] Proc. Bost. Soc. Nat. Hist., ii, pp. 138, 159. 

1846—Hatt (J.). [On the Geological Relations of the Fossil Castoroides Ohioensis.] < Proc. Bost. Soc. 

Nat. Hist., ii, pp. 167, 168. 
1847—Hat1 (J.) and Wyman (J.). Notice of the Geological Position of the Cranium of the Castoroides 

Ohbioensis. By James Hall, esq. ... Also an Anatomical Description of the same. By 

Jeffries Wyman. < Bost. Journ. Nat. Hist., vol. v, art. xxix, pp. 385-401, pli. 37-39. 
1850—WyYMAN (J.). [On a Lower Jaw of Castoroides Ohioensis.] < Proc. Bost. Soc. Nat. Hist., iii, p. 281. 

1852—LEConrxE (J.). [Remarks on a New Locality—Shawneetown—for Castoroides Ohioensis.] < Proc. 

Phila. Acad. Nat. Sci., vi, p. 53. : 
1867—Leipy (J.). [On a Skull of Castoroides found near Charleston, Ill.] < Proc. Phila. Acad. Nat. 

Sci., 1867, pp. 97, 98. 
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A cast of a skull (from an unknown locality) now before me has a length 

of over twelve inches, considerably exceeding in size the Clyde skull 

described and figured by Dr. Wyman. The species being known only 

from a few cranial and dental remains, it is impossible to say much respect- 

ing its general form or probable habits. It may have been aquatic, like 

the Beaver; but of this there is no evidence. The form of the occipital 

condyles and the surfaces for the attachment of the cranial muscles show that 

it probably differed greatly in habits from the Beaver. Mr. J. W. Foster 

described (anonymously) a radius found with the two mandibular rami 

discovered at Nashport, Ohio, which he presumed to belong to the same 

animal. This bone he describes as being ten inches in length, and as 

measuring two inches across the head and one and a half across the distal 

extremity.* In a later notice of the same specimens, Mr. Foster makes no 

mention of this bone, and no other naturalist appears to have given any 

further account of it. Mr. Foster regarded it as “an animal closely allied to 

the Beaver, but far surpassing him in magnitude”. Dr. Wyman not only does 

not refer to it as a Beaver, but dwells especially upon the important differ- 

ences that separate it from that animal. 

The remains of Castoroides ohioensis thus far reported consist of the two 

right rami of the lower jaw and an upper incisor from Nashport, Licking 

County, Ohio (from which the animal was originally made known), first 

described by Foster; the skull and a right ramus of the lower jaw from 

Clyde, Wayne County, New York, described (and the skull figured) by 

Wyman; the ramus of a lower jaw from. Memphis, Tennessee, also described 

and figured by Wyman; “two molars, an upper incisor, and two petrous 

bones ”, from near Shawneetown, Illinois, and fragments of teeth from the 

Ashley River, South Carolina, described by Leidy. A skull from near 

Charleston, Coles County, Illinois, is also mentioned by Leidy. Hall and 

Wyman both refer to the discovery of its remains near Natchez, Mississippi, 

and in Louisiana; but I have met with no description of specimens from these 

localities. Winchell mentions the discovery of its remains in Michigan, of 

which nodescription has yet appeared. In the Museum of Comparative Zodlogy, 

Cambridge, Massachusetts, are portions of several lower incisors and parts of 

several.molar teeth, from Dallas, Dallas County, Texas, collected by Mr. J. Boll, 

from “alluvial” deposits on the Trinity River, associated with remains of an . 

* Amer. Journ. Sci, and Arts, Ist ser., vol. xxxi, 1837, p. 80. 
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extinct Horse and the Mastodon. There is also in the Museum of Compara- 

tive Zodlogy an excellent cast of a very large skull, from an unknown locality, 

but probably from either Illinois or Michigan.* Its known habitat hence 

extended from Texas to Michigan, and thence eastward to Western New 

York and South Carolina. Its remains appear to have been found only in 

the Quaternary deposits, aud in several instances have been found associated 

with those of the Mastodon, and also with those of the extinct Horse and 

Megatherium, with which animals it was doubtless a contemporary. 

Of the Clyde specimen (of which I have before me a cast), Dr. Wyman 

has published the following measurements: Length, 10.50 inches; greatest 

width, 7.20; transverse diameter of the occiput, 5.50; vertical diameter of 

the occiput, 2.60; distance between the orbits, 1.90; distance between the 

_ anterior (first) molars, 0.30; between the last molars, 1.80. The length of 

the molar series in tne cast is 2.50; length of the nasal bones, 3.63; greatest 

width of the nasals, 2.07. The cast of a much larger and evidently older 

specimen, but unfortunately imperfect, lacking the incisors and the zygomatic 

arches, gives the following measurements: Length, 11.75 (with the incisors 

restored, 12.50); distance between orbits, 283; transverse diameter of the 

occiput, 6.70; vertical diameter of the same, 3.25; nasals, length, 4.12; 

greatest width, 2.55; upper molars, length of the series, 2.87. Though so 

much larger (one-fifth) than the Clyde specimen, the difference is readily 

accounted for by the difference in age. 

According to Foster, the lower jaw found at Nashport measured 9 inches 

2 lines (9.16) from the front border to the condylar process, and 3 inches 8 

lines (3.67) from the base to the coronoid process. The Clyde example, 

according to Wyman, had a length of 700, and a vertical depth, measured 

from the top of the coronoid process, of 3.75. The Memphis specimen, 

according to Wyman, was still larger; the length of the molar series 

being 3.10, against 2.75 in the Clyde specimen and 2.80 in the Nashport 

specimen. Foster gives the length of the lower incisor in the Nashport 

specimen, measured along its outer curve, as 11.50. One of the fragments of 

a lower incisor from Dallas, Texas, has a transverse diameter of nearly an 

inch (0.95), while the antero- posterior diameter | is still greater (1.05). 

* This cast was taken from a skull loaned by Messrs. Foster and Stimpson to Professor Agassiz & some 
years since, and returned recently to the Chicago Academy of Sciences. No record accompanies the cast, 

and all the above-named gentlemen being now dead, it is difficult to learn the history of the original 

specimen. 
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The anterior face of the incisor teeth is marked with broad, shallow, 

longitudinal grooves, about twice as wide as the rather abrupt, narrow, inter- 

vening ridges. The lower incisor, seen in section, is triangular, with the 

anterior face rounded. The first upper molar has a width of 0.75 (in the larger 

specimen), the succeeding ones becoming successively slightly narrower and 

shorter, except the last, which is the longest. In the lower molars, the first 

is the longest and the fourth the shortest ; the second is the widest. The 

first three are somewhat narrowed near the middle, giving the triturating 

surface an hour-glass form. 
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Famiry CASTORIDZE. 

Taking Castor, which is the only weil-known form, as the type of the 

family, the Castoride present many points of resemblance to the Sciurida, 

of which group the Castoride were formerly regarded as constituting a sub- 

family. Both Castor and Haplodon (= Aplodontia Richardson) are evidently 

quite nearly allied to the Sciwride, and, together with Anomalurus and the 

extinct North American Ischyromys, are properly placed by Alston in his 

Sciuromorphic series, each being regarded as the type of a distinct family. 

Castor differs from any of the Squirrels in being adapted to an aquatic 

mode of life, and presumably several, but probably not all, of the extinct 

genera* commonly referred to the Castoride were similarly modified. While 

the skull in all the genera referred to the Beaver group presents in general 

form some similarity to that of the Squirrels, it constantly differs in many 

important particulars. It not only lacks the strongly-developed post-orbital 

processes seen in all the genera of the Sciwrid@, but the molar series are 

not widely separated, and converge anteriorly instead of being parallel, and 

the palatal area of the intermaxillaries is arched instead of plane. In the 

Sciuride, the molars are truly rooted, with multiple fangs, short crowns, and 

a tuberculated triturating surface, and undergo much change as a result of 

attrition. In Castor, the molars have a long-persistent dentinal pulp, the 

teeth continuing to grow for a long period, and becoming truly rooted only late 

in life; they are single-rooted, have no well-defined coronal portion, and the 

triturating surface consists of a complicated infolding of the enamel-border 

of the tooth, and undergoes little change by attrition; they decrease in size 

posteriorly. The lower jaw is more massive, and the rami are more firmly 

united by a much longer symphysial surface. The incisors are of very large 

*Trogontherium (Owen), Eucastor, Palewocastor, Steneofiber, Chalicomys, and Castoroides. 
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size, and the general structure of the skull indicates great incisive power, the 

Beavers being ‘“‘ gnawers” par excellence. 

The living representatives of the family Castortde belong to the single 

genus Castor. Beaver-like animals, belonging to five or six other genera, 

have, however, been referred to the same group. Some of these (Steneofiber, 

including Pal@ocastor Leidy and Chalicomys) differ widely from Castor, while 

one (Castoroides) is more nearly related to the Chinchillas (Lagostomus) than 

to any other family of Rodents. Others ( Trogontherium and Eucastor) evi- 

dently are closely related to Castor. The extinct genera, above named, are 

as yet known from too scanty materials to render certain their true affinities. 

Trogontherium, whose remains occur sparingly in the Tertiary deposits of 

Europe, evidently greatly resembled Castor ; it was, however, fully one-fifth 

larger, and in its dentition differs generically from Castor. The genus Eucas- | 

tor, known as yet from very imperfect cranial remains found in the Mauvaises 

Terres of Dakota, of the size of a Marmot (Arctomys), seems to have been 

a true Beaver, apparently as closely related to Trogontherium as to Castor. 

Chalicomys and Steneofiber differ considerably both in dentition, and in the 

general form of the skull, from the true Beavers, and may prove, when better 

known, to pertain to an entirely different group. Chalicomys has thus far been 

found only in the Tertiary formations of Europe, while Séeneofiber had rep- 

resentatives not only in Europe, but in the Tertiary formations of New 

Mexico and Dakota. 

The genus Castoroides, heretofore always referred to the Castoride, has, 

as already shown,* only a superficial resemblance to the true Beavers. 

Grnus CASTOR Linn. 

Castor L1nn., Syst. Nat., i, 1766, 178. : 

. Cuars.—Feet four-toed ; hind feet palmate, with the second toe double- 

clawed. ‘Tail broad, flat, and scaly. Body stout and heavy, most strongly 

developed posteriorly. Grinding-teeth #4, single-rooted, with the dentinal 

pulp persisting to a late period of life. General form of the skull as in the 

Sciuride, but lacking the postorbital processes, and otherwise differing. 

Represented by only a single living species (Castor fiber), whose habitat 

formerly embraced the greater part of the northern hemisphere. Remains 

of Castor have been described from the Tertiary deposits of Europe, which 

*See the preceding Monograph. 
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seem scarcely distinct from the existing species (C. fiber), whose remains also 

occur in the Tertiary and Quaternary deposits of Europe and in the Qua- 

ternary deposits of North America. The existing Beaver is separable into 

two well-marked subspecies, one of whichis restricted to North America, and 

the other to Europe and Western Asia. 

CASTOR FIBER Linn. 

Beaver. 

SYNONYMY.* 

Castor fiber LINN., Syst. Nat., ed. 12th, i, 1766, 78.—Forsten, Phil. Trans., |xii, 1772. 875.—EnXxLeBEn, xu 
aon 

Syst. Reg. Anim., 1777, 44U.—GMELIN, Syst. Nat., i, 1788, 124.—ScnresBer, Siiuget., iv, 1792, 

623, pl. elxvi (skull), pl. clxxv (anima)l).—Suaw, Gen. ZoGl., ii, 1201, 30.—TuzprmMann, Zool., i, 

1808, 481.—PaLtas, Zoographia Rosso-Asiatica, 1511, 412.—Okrn, Naturgesch., iii, 2, 1816, 

79.—Cuvier, Régne Anim., i, 1817, 186.—DrsMarest, Mamm., 1822,277.—IKNox, Mem. Wern. 

H Nat. Hist. Soc., iv, 1823, 548 (anatomy).—J. Sabre, Frankiin’s Journ. to the Polar Sea, 1823, 

659.—Say, Long’s Exped. R. Mts., i, 1823, 464.—Harvan, Fauna Amer., 1&25, 122.—GopMan, 

Am. Nat. Hist., ii, 1826, 21—Grirvirn’s Cuvier’s An. King., v, 1827, 207.—BranpT & 

RAtzeBunG, Mediz. Zool., i, 1829, 13, pl. iii, iv, iv a—OweEN, Proce. Zo6l. Soc. Lond., 1830, 19 

(anatomy ).—BENNETT?, Gardens and Menag. Zodl. Soc., Quad., i, 1835, 153.—DouGury, Cab. 

Nat. Hist., iii, 1839, 598, pl. i—WarrrHousE, Charlesworth’s Mag. Nat. Hist., iii, 1839, 598 

(figure of skull).—Scu1Nnz, Europ. Faun., 1840, 57.—K®yser_ine & Buasivs, Wirbelt. Europ., 

1840, 31—Emmons, Quad. Mass., 1840, 51—THompson, Hist. Vermont, 1842, 38—DeKay, 

Nat. Hist. N. York, i, 1842, 72, pl. xx, fig. 1, pl. viii, figs. a, b—-Nitsson, Skand. Faun., 147, 

409.—W oopHOUSE, Sitgreaves’s Exped. down the Zuti and Col. Riv., 1853, 47 (New Mexico).— 

GIEBEL, Siiuget., 1855, 619.—Btastus, Naturgesch. Siiuget. Deutschl., 1857, 405.—WILson, 

Edinb. New Phil. Journ., 2d ser., viii, 1858, 1 (fossil; Scotland; and geog. distr.).—Ti1emot, 

Verhandl. Ver. f. Naturk. v. Presburg, 1860-61, 21.—Ho1z1, ib., 96.—ZEITTLES, ib., 16.—SMirH, 

Proc. Acad. Nat. Sci. Phila., 1861, 146 (habits Amer. Beav.).—FITzINGER, Zool. Gart., 1864, 273 

(habits Europ. Beav.).—RreEks, Zoblogist, 2d ser., 1869, 1953 (Newfoundland).—Corr, Proc. 

Acad. Nat. Sci. Phila., 1869, 173 (fossil; Virginia).—ALLEN, Bull. Mus. Comp. Zodl., i, 1869, 

226; Proc. Bost. Soc. Nat. Hist., xiii, 1860, 190; xvii, 1874, 43; Bull. Essex Institute, vi, 1874, 

49, 56, 61, 65.—LiLLyEBoRG, Fauna 6fver Sveriges och Norges, 1871, 346. 

Castor canadensis Kun, Beitr. z. Zoologie, 1820, 64—Fiscuer, Synop. Mam., 1829, 288.—NEWBERRY, 
Pacif. R. R. Expl. and Surv., vi, iv, 1857, 62 (California and Oregon).—Bairp, Mam. N. Amer., 

1858, 355, pl. xl viii, fig. 1 (skull); U. S. and Mex. Bound. Sury., ii, ii, 1859, 40.—Cooprr, Pacif. 

R. R. Expl. and Surv., xii, ii, 1869, 82 (California, Oregon, and Washington Territory) ; 

Amer. Nat., ii, 1868, 533 (Upper Missouri).—SuckLey, Pacif. R. R. Exp]. and Surv., xii, 1859, 

ii, 100 (Milk River)—Lripy, Holmes’s Post-pliocene Fossils South Carolina, 1860, iii, pl. xxi, 

fig. 2 (fossil; Ashley River, S C.); Journ. Phil. Acad. Nat. Sci., 2d ser., v, 1869, 405 (fossil).— 

HayYDEN, Trans. Amer. Phil. Soc., xii, 1862, 146 (Upper Missouri)—Covurs, Amer. Nat., 1, 

1867, 362; Proc. Acad. Nat. Sci. Phila., 1867, 195 (Arizona).—GILPIN, Proc. and Trans. Nova 

Scotia Inst. Nat. Sci., iii, 1872, 152 (Beaver dams)—GrerNn & Brown, Journ. Linn. Soc. 

ZoGl., x, 1869, 361 (nat. hist. and hunting ; Pacific slope of Rocky Mts.). 
Castor fiber var. americanus RICHARDSON, Faun. Bor.-Amer., i, 1829, 105.—WaGNER, Suppl. Schreber’s 

Siiuget., iv, 1844,7.—AupuBon & BacuMan, North Am. Quad., i, 1849, 347, pl. xlviimWyYMan, 

Am. Journ. Sci. and Arts., 2d ser., x, 1850, 61, fig. 4 (fossil ; Memphis, Tenn.).—MorGan & 

ELy, The Beaver and his Works, 1868, 44, pl. i-xxiii, and 26 woodcuts (general history and 

anatomy). 
Castor ( fiber var. ?) canadensis Cours & Yarrow, Wheeler’s Exp]. and Surveys west 100th Merid., v, Zodl., 

1875, 123 (Colorado, Utah, and Arizona). 

*Many references additional to those here given to early papers on the general history and 

anatomy of the Beaver may be found in Brandt and Ratzeburg’s elaborate memoir on this animal 

(Medizinische Zoologie, 4to, Berlin, i, 1829, pp. 12-30), which is particularly rich in references to pre- 
Linngzan works. Dr. C. ues (see Bibliographical appendix to this article) has also kindly added other 

Teferences to the American Beaver. 
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Castor americanus R1CHARDSON, Back’s Arctic Land Exped., 1836, 494.—BranpT, Mém. Acad. St. Pétersb., 

6th ser., Sci. Nat., vii, 1855, 64, pls. i, ii, iii (tail and skull).—MaxIMILLaNn, Wiegm. Arch., 

1862, i, 132. : 

Castor europeus OWEN, Brit. Foss. Mam., 1846, 190. 

Castor fiber seu europ@us Branpt, Mém, Acad. St. Pétersb., 6th ser., Sci. Nat., vii, 1855, 63. 

Castor fiber var. ewropwus MORGAN, Amer. Beaver and his Works, 1868, 44. 

Le Castor ou le Biévre, Brisson, Régne, Anim., 1756, 133. 

Castor Beaver, PENNANT, “ Synop. Quad., 255 ; Hist. Quad., 1781, No. 251”; Arctic Zodl., 2d ed., i, 1792, 113, 

The Beaver, LAwsoNn, Hist. Carolina, 1871, 121.—Catessy, Nat. Hist. Carolina, 1731, i, xxix.— BRICKELL, 

Nat. Hist. N. Car., 1737, 121.—HeEaRNE, Journ. to the Northern Ocean, 1795, 226.—HECK- 

WELDER, Trans. Amer. Phil. Soc. 1st ser., vi, 1809, 209 (babits).—BuckKLEy, Amer. Journ. 

Sci. and Arts, 2d ser., iii, 1846, 434 (North Carolina).—BRUMLEY, ibid., iv, 1847, 285 (Ala- 

bama).—A. AGassiz, Proc. Bost. Soc. Nat. Hist., xiii, 1869, 100 (Beaver dams).—BrRuUNOT, Ann. 

Rep. Smith. Inst. for 1873, 1874, 422 (habits). 

Le Castor du Canada, F. Cuvier & Greorrroy, Hist. Nat. des Mam., i, liv. 6, 1819 (figure). 

Castor d’ Europe, F. Cuvier & GEeorrroy, ibid., iii, liv. 51, Oct. 1825 (figure). 

DESCRIPTION. 

Body thick, heavy, depressed, enlarging posteriorly, broadest near the 

hips; head large and broad; muffle naked; nostrils lateral, divided; ears 

short, rounded, furred, and nearly hidden in the pelage; tail broad and flat, 

covered with horny blackish scales; fore feet short and weak, unwebbed ; hind 

feet large, fully palmate; soles of all the feet naked, upper surface hairy ; 

second toe of hind feet usually furnished with a double claw, the supple- 

mental one being placed transversely beneath the true one; under-fur soft, 

dense, and grayish; overlying hairs coarse, shining-chestnut. Length of 

body, about 30 inches; of tail, about 10; weight of adult, about 45 to 50 

pounds, ranging to upward of 60. 

The general color of the Beaver above is reddish-brown, varying to 

lighter or darker in different individuals and probably with the season; 

lighter, approaching grayish, below. The Beaver appears to be generally 

darker to the northward, where it is occasionally nearly black. Albinistic 

individuals are also more or less frequent, either wholly white, creamy white, 

or with patches of white. To such specimens have been given the various 

varietal names of nigra, albus, variegatus, flavus, ete. 

The Beaver is apparently several years in attaining its growth, increas- 

ing in size long after it has acquired its mature dentition. Two-year-old 

Beavers generally weigh about thirty-five to forty pounds, while very old ones 

occasionally attain a weight of upward of sixty.. Morgan records the capture 

of one which weighed sixty-three pounds. The increase in the size of the 

skull seems to continue nearly through life; in old age the skull not only 

acquires larger dimensions, but the weight is relatively greater in conse- 
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quence of the increased thickness and density of the bones. The ridges for 

the attachment of muscles also become more strongly developed in old age 

All of the forty-five skulls, of which measurements are given below, had 

attained mature dentition, but the variation in size they present with age is 

very considerable. In the series of sixteen from Arctic America, the varia- 

tion in length ranges from 4.45 to 5.25, and in breadth from 3.15 to 3.85. In 

a series of twelve skulls from the Platte and Upper Missouri Rivers, the 

variation is still greater, ranging in length from 4.40 to 5.65, and from 3.10 

to 415 in breadth. The apparent wide range of individual variation in size 

in the large series of skulls examined is largely due to differences of age, as 

will be seen from an examination of the subjoined table of measurements, in 

which the relative age of the specimens is indicated, as judged by the condi- 

tion of the sutures, the teeth, the relative development of the ridges for mus- 

cular attachment, and the density of the bony structure. In four very old 

skulls from nearly the same locality, the greatest variation is from 5.10 to 

5.25 in length, and 3.50 to 3.85 in breadth. In the three marked in the table 

as “old”, but evidently younger than those marked ‘very old”, the variation 

ranges from 4.50 to 4.90 in length. and from 3.30 to 3.60 in breadth. Those 

evidently much younger, and marked in the table as “‘middle-aged”, eight in 

number, all fall within these extremes, so that the range of purely individual 

variation may amount to fully 20 per cent. of the average. In respect to 

particular elements of the skull, the variation is greater than in general size. 

Nos. 9477 and 7201, with a length of 5.25 each, vary in breadth from 3.50 

to 3.85. Yet the narrower of these two skulls has much the wider nasals, 

which have a breadth of 0.95 against 0.87 in the other; they are, however, 

at the same time shorter, having a length of only 1.72 against 1.90 in the 

other, and hence vary enormously in general form, in the one being short 

and greatly expanded, in the other long, narrow, and of nearly uniform width 

throughout. In the one, the zygomatic arch is short, broad, and heavy ; in 

the other, narrower, longer, and more slender. The interparietal bone in 

these two skulls is as different in shape as can well be imagined. In No. 

7201, the anterior half is triangular, the posterior abruptly expanding, and 

basally greatly widening. In No. 8676, it is more than one-half smaller, and 

is regularly triangular to its base. In other skulls, it is even still narrower ; 

this element of the skull presenting, in different specimens, almost endless 

variations in respect to both size and form The frontals are perhaps still 

more variable, especially in respect to the interparietal portion. This portion 
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is more than twice as wide in some specimens as in others of the same size ; 

the parietal borders are sometimes straight and parallel, but sometimes straight 

and at the same time rapidly convergent; but generally their parietal border 

is more or less concave. ‘Their interorbital breadth is also very variable. The 

lachrymal varies greatly in size, and, while generally triangular, is occasionally 

quadrate. The anterior nasal aperture, while narrower below than above, is 

generally distinctly quadrate, but sometimes decidedly triangular, and often 

more or less approaches a triangular form. It also varies exceedingly in rela- 

tive size. The nasals vary greatly, as already shown, in size and form, inde- 

pendently of the general size of the skull, ranging in length from 1.72 to 

1.90, and in breadth from 0.87 to 1.00. Posteriorly, they may be truncate, 

pointed, or bifurcate. Generally, the greatest width is anterior to the middle, 

the anterior half being abruptly expanded at the middle, or the lateral outline 

may be regularly and moderately swollen. Marked variations are also notice- 

able in respect to the size aud form of the zygomatic processes; in the rela- 

tive size of the malar bone; and in the general details of the lower surface 

of the skull. 

In regard to geographical variation in size, the largest specimens are 

from the Upper Missouri. Of the twenty-six skulls marked in the table as 

“old” or “very old”, six Alaskan ones average 4:91 by 3.61; nine Upper 

Missouri and Platte River skulls average 5.30 by 3.89; three Lake Superior 

and Maine skulls average 4.95 by 3.47; four Rio Grande and Mississippi 

skulls average 5.23 by 3.88. Of the ‘‘middle-aged” series, nine from Arctic 

America average 4.84 by 3.39; five from the Upper Missouri, 4.54 by 3.32; 

a middle-aged Mississippi skull measures 4.70 by 3.35. While the specimens 

are too few to yield positive results, it seems safe to assume that the Upper 

Missouri animal is larger than either the Alaskan or Texan one, and that even 

the Texan one is rather larger than the Arctic American. The southern 

skulls, however, are evidently much more aged than those from the far north, 

so that more specimens, all equally aged, would probably show little, if any, 

difference in size between those from the extreme north and the extreme 

south. While the series of “old” skulls from the Upper Missouri country 

averages much larger than the series from the far north, the average for the 

middle-aged series is reversed, the northern being the larger. This difference, 

however, is more apparent than real; the Upper Missouri series of five 

marked “middle-aged” averaging considerably younger than the more northern 

series of nine similarly marked. 
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RELATION OF THE AMERICAN AND OLD WORLD BEAVERS. 

The earlier, and by far the greater part of naturalists have regarded the 

Beavers of the Old World and the New as specifically identical. According to 

Brandt,* Oken,t in 1816, first suggested that they were different; he regarding 

the American animal as being more reddish and much the larger. G. Cuvier, t 

in 1817, affirmed, that, after the most scrupulous comparison of the Old 

World Beaver, from different localities, with the New World Beaver, he was 

unable to satisfy himself whether or not they were specifically distinct. In 

1820, Kuhl§ described a young specimen of the American Beaver from Hud- 

son’s Bay, under the name Castor canadensis, without, however, giving any 

special reasons therefor. In 1825, F. Cuvier, || in describing specimens of 

the European Beaver, claimed that there were very decided differences in the 

structure of the skull as well as in size, he stating the European Beaver to be 

“Pun sixiéme plus grand qu’un Castor du Canada”. His detailed account of 

the cranial differences, however, show that his American skull was that of a 

quite immature animal, and that the differences mentioned were mainly such 

as would result from differences of age. He calls attention, however, to one 

point of some importance, and one which all subsequent comparisons have 

confirmed, namely, the greater posterior extension of the nasal bones in the 

European animal. G. Cuvier,{ the same year, also dwells upon the impor- 

tance of the same character as distinctive of the two forms, as well as also 

upon the general form of the nasal bones. ~ In 1827, Brandt and Ratzeburg** 

pointed out numerous minor Cifferences in the shape of the head, tail, feet, 

incisors, etc., as existing between the single individuals compared. Richard- 

son,tt in 1829, called the American Beaver Castor fiber, americanus, but 

cited no differences characterizing the two forms. Keyserling and Blasius ft 

treated the European Beaver as specifically distinct from the American, and 

Wagner, §§ in 1844, as varietally distinct. Audubon and Bachman, || || in 1846, 

also formally adopted the same view, but stated that the only difference per- 

Mém. Acad. St. Pétersb., 6th ser., vol. vii, p. 44. 

t Lehrb. d. Zoologie, 2te Abth., p. 880. 
$ Regne Anim., Ist ed., tome i, p. 191. 

§ Beitriige zur Zoologie, p. 64. 

|| Hist. Nat. des Mam., liv. 51. 

4] Ossem. Foss., 3d ed., tome v, p. 57. 
** Medizinische Zoologie, vol. i, pp. 13-30. 

tt Faun. Bor.-Amer., vol. i, p. 105. 

tt Wirbelthiere des Europas, p. 7. 
§§ Abhandl. d. Miinchener Akad., math.-pliys. Classe, 1844, p. 36; Suppl. Schreber’s Siinget., iv, 7. 

Ill Quad. N. Amer., vol. i, p. 347. 
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ceptible to them was the rather larger size of the American animal. In 

1855, Brandt * made an elaborate study of the subject, arriving at the conclu- 

sion that the New and Old World Beavers were specifically distinct, from his 

finding a few slight but tolerably constant cranial differences, coupled with 

certain differences in the structure of the castoreum-sacs, and in the prop- 

erties of the castoreum itself. Baird,t in 1858, supported the same view, 

without adducing, however, any additional evidence, although inclining to the 

opinion that the American animal was the larger. In 1868, Morgan and Ely ft 

re-examined the subject, having at command a large amount of material, and 

came to the conclusion that, at best, the two animals could be regarded as 

ouly varieties of the same species. 

The evident thoroughness with which Brandt investigated the subject 

has generally led to the adoption of his conclusions, and, consequently, for 

the last twenty years, -the Beavers of the Old and the New World have quite 

currently passed as distinct though closely related species. 

In order to present the subject fairly, I transcribe Brandt’s general sum- 

mary in full, in the words of Dr. Ely’s translation, together with Dr. Ely’s 

valuable comments. Brandt’s material consisted of eight European and five 

American skulls, while Dr. Ely’s series of American skulls exceeded one 

hundred, but embraced only a single European one. By the aid of Brandt’s 

excellent monograph, however, he was able to quite satisfactorily compare 

the two forms. As Dr. Brandt’s paper gives a most elaborate and detailed 

account of the differences observed by him between the crania of the two 

forms, I quote it somewhat at length, using Dr. Ely’s translation in preference 

to the original, since it thereby becomes more easily available to the majority 

of American readers. I also append a summary of Dr. Ely’s comments, 

based, as they are, upon the careful investigation of an exceptionally large 

number of specimens. I furthermore incorporate therewith the results of 

my own study of an additional series of upward of sixty American skulls 

and two European ones. 

Dr. Brandt finds, through his own studies and those of his predecessors 

in the same field, that outwardly there are no satisfactory indications of spe- 

cific difference, either in size, color, the form of the head, ear, or foot, or in 

the scales of the tail; but that the skull affords a number of pretty constant 

*Mém. Acad. St. Pétersb., 6th ser., Sci. Nat., vol. vii, pp. 43-66. 

t Mam. N. Amer., p. 358. 

t The Beaver and his Works, chap. i, and appendix A. 
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differences, some of which are quite striking; and that the structure of the 

castor-sacs and the properties of their secretion also differ notably in the two 

forms. Some of the differences in the structure of the skull pointed out 

have less value than Dr. Brandt assigned to them, being variations of an 

inconstant and individual character, while those he relies upon as of more im- 

portance Dr. Ely shows are not so constant as Brandt, from the study of his 

small number of specimens, supposed them to be. There are few, if any, dif- 

ferences mentioned by Brandt as distinctively characterizing the European 

Beaver that cannot be found occasionally in the American. On this point, 

Dr. Ely remarks, that, through his large series of American skulls, he finds 

“that many more resemblances may be traced between the European and 

the American Beaver than he [Brandt] has observed, thus reducing the 

amount of constant differences between the two varieties”.* 

In respect to the superior aspect of the skull, Brandt says: 

“Tf we examine the skull of the European and of the American Beaver 

[from above], we notice the following special differences : 

“(1) The portion of the frontal bone lying between the arches of the 

eyebrows, in all the European skulls is shorter and broader, much broader 

than long; but in the American narrower and somewhat longer (quite as 

broad as long); so that the middle transverse diameter of the anterior portion 

of the frontal bone—that part lying between the eyes—is in the American 

skulls nearly or quite as long as the arch off the eyebrows; but in the Kuro- 

“pean it appears longer than this.” 

Dr. Ely says this is generally true of the American skulls, but he finds 

exceptions, in which the interorbital portion of the frontals is broader than 

long, a statement my own series of American skulls confirms. In six speci- 

mens, Dr. Ely found the average breadth to be 0.27 of an inch greater than 

the length. 

(2) In the European skulls,” says Brandt, ‘‘the arches of the eyebrows 

are shorter, and their posterior tubercles, opposite the highest point of the 

malar bone, are strongly developed. In the American, on the contrary, the 

posterior eyebrow processes (only indicated, sometimes scarcely indicated at 

all; or at least but slightly developed) can be seen back of the highest point 

of the malar. The anterior eyebrow process is in all the European skulls 

likewise stronger than in the American.” 

* Morgan’s “Beaver and his Works”, p. 290. 
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Dr. Ely states that in the older and larger American skulls, both orbital 

processes are strongly developed, in many skulls the posterior one being as 

strongly marked as in the European, a statement I find confirmed by my own 

series. In the American skulls, he finds the position of the postorbital proc- 

ess, in respect to the highest point of the malar bone, to be as stated by 

Brandt, but records one exception to even this difference. 

“(3) The snout,” says Brandt, ‘‘measured from the inferior orbital open- 

ing to the inferior corner of the nostril in two European skulls of equal size 

(Nos. 56 and 106 of the Kiew Coll.) is broader and somewhat longer than in 

an American skull in the Academic Museum.” 

(4) ‘The nasal bones,” Brandt continues, ‘show the greatest variations. 

Their length in all the European is much above one-third the length of the 

skull, measured from the incisor teeth to the crista occipitalis; while, on the 

contrary, in the three larger of the American skulls the length of the nasal 

bones is only a little if any over one-third, and the smallest not even one-third 

the length of the skull. The nasal bones of the six older skulls lying before me 

of the Kuropean Beaver are therefore longer, and extend more or less far pos- 

teriorly, 2. e. more or less beyond the anterior prominence of the arch of the 

eyebrows, so that they (the nasal bones) lie with their posterior borders 

nearly or quite opposite the middle of the margin of the orbits. In a young 

Polish Beaver (No. 57 of the Kiew Coll.) they reach, however, only to the 

anterior third of the orbital ring, and in our young Lapland Beaver they lie 

nearly as in our California Beaver skull, opposite only the circumference of 

the anterior border of the orbital ring. In none of five American skulls, 

lying before me, on the contrary, do the nasal bones extend beyond the ante- 

rior prominence of the eyebrows. In nearly all the skalls of the European 

Beaver, compared with the five American ones lying before me, the nasal 

bones are in form longer in the middle and posterior, however, in general nar- 

rower, so that their breadth in their middle varies between one-fourth and 

one-fifth of their length, while in our five American skulls the breadth of 

their middle portion attains to between one-third and one-fourth of their 

length. Although the nasal bones of the American beaver are thus on the 

whole broader, still they vary less in this respect than in their lesser length. 

The external border of the nasal bones of the European Beaver is not so 

strongly curved as in the American. Two of the European skulls, however, 

approach quite to the,American in this respect. The superior surface of the 
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anterior half of the nasal bones is in six of the European skulls pretty plane ; 

in two of the others, on the contrary (Nos. 51 and 1955 of the Kiew Coll), as 

in all the five American, it is strongly convex. In regard to the character 

(or relation) of the nasal bones, there remains, therefore, in consequence of the 

preceding remarks, only their more considerable length in comparison with the 

skull asa mark of the European Beaver; since the greater lengthening poste- 

riorly of the nasal bones cannot be so rigorously proven in all European Beavers, 

especially not in our Lapland specimens. It is possible, however, that the 

nasal bones are less prolonged posteriorly in younger animals than in full- 

grown, so thatin this way the full-grown European might be recognized by 

its posteriorly prolonged nasal bones. Confirmatory of this view are the fol- 

lowing facts: 1. That in all of the six old skulls lying before me of European 

Beavers, the posterior extremities of the nasal bones.reach more or less far 

posteriorly, and that this happens in a young skull of the Kiew Collection 

(No. 57), the length of which is four lines greater than that of the one from 

Lapland; and, 2, that in one very young American skull, the nasal bones 

extend backward somewhat less relatively than in the full-grown.” 

As Dr. Ely remarks, it is in respect to the nasal bones that the greatest 

difference has been observed between the European and American Beavers. 

This difference was long since pointed out by both the Cuviers, and later con- 

firmed by Owen as well as Brandt. The greater posterior prolongation is 

not, however, constant, as shown by Brandt himself, and in one of the Euro- 

pean skulls now before me, a very o/d instead of a young specimen (No. 3672, 

“Skagit River”), they do not extend beyond the point-reached by one-fifth 

of the American skulls now before me. In none of the American skulls, 

however, do they attain the posterior extension ordinarily seen in the Kuro- 

“pean. In sixty American skulls, the nasals terminate posteriorly, in one-fifth 

of them, about opposite the middle of the anterior orbital process; in nearly 

one-half, they terminate opposite the hinder margin of the anterior orbital 

process ; in eight others, they advance a little more posteriorly ; and, in twelve 

others, pass slightly beyond this point, exactly corresponding in this: respect 

with frequent specimens of the European Beaver. In one American speci- 

men, the nasals do not quite reach the point opposite this process. In respect 

to their relative length, as compared with the whole length of the skull, the 

g, in the American 
DD) 

skulls, from 0.34 to 0.36 of the length of the skull against 0.38 in two Kuro- 

American average rather shorter than the European, rangin 
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pean skulls. Dr. Ely states that, in six American skulls, the average length 

is 5.39, and the average length of the nasals 1.81, or nearly 0.34 of the length. 

In three others, with an average length of 4.42, the nasals average 1.59 or 

0.36 of the length. In seven others, he finds, however, the relative length 

of the nasals still greater. 

(5) The frontal portion of the lachrymal bone in the American Beaver,” 

Brandt finds, ‘‘is more triangular,—posteriorly twice as broad as anteriorly,— 

and smaller than in the European; it is also nearly limited to the space 

between the malar and frontal bones; since it impinges only with its anterior 

border-like narrow end upon a small process of the upper jaw, or even only 

approaches it.. In the Beavers of the Old World, however, the larger, more 

quadrangular, anteriorly and posteriorly equally broad frontal portion of the 

lachrymal bone lies not only between the malar and frontal bones, but is 

united in similar extent equilaterally with the superior maxillary.” 

In the majority of instances, Dr. Ely finds the differences here men- 

tioned by Brandt, but states that in some of his skulls the lachrymal has the 

quadrangular form, being as broad anteriorly as posteriorly, and my own series 

affords additional exceptions, the individual variation in the form of this bone ~ 

being very great in the American skulls. 

In respect to the anterior aspect of the skull, Dr. Brandt found the 

nasal opening triangular in the European,—narrower inferiorly, and hence 

more or less pointed,—but quadrangular in the American, being but little 

narrower below than above. Dr. Ely notes the greater tendency to the 

quadrangular form in the American, but cites examples where the opening 

is nearly if not quite as triangular as in the European, and I find several 

American skulls in my series that fully bear out the statement. The form of 

the nasal opening, however, is very variable; in very few is it distinctly quad- 

rangular, being generally considerably narrowed and rounded, or more or less 

angular, below. Dr. Brandt also finds the inter- and inferior maxillaries 

broader in the European skulls than in the American, and the incisors also 

correspgndingly broader. As shown by Dr. Ely, however, the difference is 

evidently somewhat less than the amount claimed by Dr. Brandt. 

In respect to the lateral aspect of the skull, Dr. Brandt finds no differ- 

ence in the dorsal outline in the two forms, but points out a number of alleged 

differences in other features. The zygomatic process of the maxillary he 

claims is relatively narrower, as compared with the malar bone, in the 
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American than in the European; but both Dr. Ely’s series and my own furnish 

many exceptions to this, which seems to be a distinction of little importance. 

The differences referred to by Brandt, in respect to the prominence of 

the nasal process of the intermaxillary, the form of the malar bone, and the 

presence of a ridge below the orbital ring, formed by the junction of the 

parietal and frontal bones, are also inconstant, and of slight or very doubtful 

value as features distinctive of the two forms; and the same may be also 

almost said of the other differences detailed by Brandt as occurring in the 

lateral aspect of the skull (numbered 6, 7, and 8 under § 3 in his memoir) ; 

the parts referred to are so variable in different specimens of the American 

animal. 

In respect to the posterior aspect of the skull, the main difference 

insisted upon by Brandt is in respect to the shape of the occipital foramen. 

Respecting this point, Dr. Ely well observes: “ If we examinea large number 

of skulls of the American Beaver, the great variety of forms presented by the 

occipital foramen appears remarkable. It is sometimes low and broad, again 

a rounded arch, and in other instances shows the high triangular shape peculiar 

to the European variety. This form is found frequently in young, and 

occasionally in old [American] skulls.” 

In respect to the posterior aspect of the skull, Dr.. Brandt notices the 

larger size and greater depth of the basilar cavity in the European, with the 

more rounded margins, and the more anterior position of the auditory bull, 

differences both Dr. Ely’s specimens and my own show to be quite constant. 

In the American skulls, these are quite variable features, so that occasionally 

there is a close approximation to the European form. 

After noticing in detail all of the alleged differences pointed out by Dr. 

Brandt, Dr. Ely concludes his examination in the following words: “I have 

thus endeavored to show, from an examination of a large number of skulls of 

the American Beaver, that a greater tendency to variation in these structures 

exists than was observed by Dr. Brandt, in the smaller number (five American 

and eight European), on which he based his differential characteristics. It 

will be remembered that Brandt does not insist upon the most obvious feature 

which distinguishes the Old World Beaver from that of the New World, viz. 

the greater lengthening posteriorly of the nasal bones, since it ‘cannot be 

rigorously proven in all cases’. Following out, then, the principle which 

guided his researches, many additional exceptional instances have been found 
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to invalidate the conclusions that the European and the American Beaver 

constitute different species. The extremes of difference, in their aggregate, 

on the one side and on the other, are sufficiently striking to justify us in 

regarding them as varieties of one and the same species; while the wart of 

constancy in these peculiarities suggests the inference, that these variations 

are due to long separation of the races, and to accidental causes, rather than to 

original diversity of the stock. It is conceded by the advocates of a diversity 

of species that the Beavers of the Old and the New World cannot be dis- 

tinguished by any external characteristic. The same is true of their habits 

and instincts, except so far as they have been evidently controlled by external 

influences. The castoreum secretion is variable, even in the European 

Beavers, and there are facts to show that the elements of the food of the 

animal are found in it.* The differences observed in it, being more of degree 

than of kind, are not of such a character as to render it improbable that they 

are due to the influence of climate, food, and accidental causes.”+ 

A careful analysis of the above-noted cranial differences between the 

European and American Beavers shows that they consist mainly in (1) the 

greater general breadth of the anterior portion of the skull, resulting in a 

greater interorbital breadth, wider nasal bones, wider muzzle, and consequently 

wider incisors ; (2) the relatively greater posterior extension of the nasals ; 

(3) the greater size and depth of the basilar cavity ; and (4) in less marked 

and rather more inconstant features of difference ina few other points. Con- 

ceding with Dr. Ely their varietal or subspecific distinctness, the two forms 

may be thus conveniently diagnosed : 

Castor fiber var. fiber.—Dorsal surface of the interorbital region gener- 

ally as broad as, or broader than, long; nasals extending backward beyond the , 

posterior border of the anterior orbital process; basilar cavity deep and large, 

bullee placed more anteriorly, ete. 

Castor fiber var. canadensis.—Dorsal surface of the interorbital region 

generally longer than broad ; nasals generally not reaching beyond the middle 

of the anterior orbital process; basilar cavity comparatively shallow, etc. 

Synonymy and Nomenclature.—In respect to the distinctive name of the 

American form, that of canadensis of Kuhl evidently has priority ; the amert- 

*The castoreum of the American Beaver is well known to differ very materially from that of the 

Old World Beaver, and has a very much smaller commercial value. Chemical analyses show that the 

castoreum of the Russian Beaver contgins more volatile oil, castorin, and resin, and much less curbonate 
of lime, than that of the American Beaver. 

t Morgan’s “ The Beaver and his Works”, p. 299. 
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canus “of Cuvier ”* being proposed some five years subsequently. Yet by 

Richardson, Audubon and Bachman, Brandt, Morgan and Ely, and others, 

the later name has been adopted in preference to the earlier one of Kuhl. 

For the Old World Beaver, the original Linnean name fiber has been by some 

rejected for the later one, europaeus, used by Owen. 

GEOGRAPHICAL DISTRIBUTION. 

The Beaver family existed in North America as far south along the 

Atlantic seaboard as Georgia and Northern Florida. It also occurred 

throughout the Gulf States nearly as far south as the Gulf coast, and in Texas 

to the Rio Grande. Its exact limit south of the Rio Grande I have not been 

able to determine ; but that its range extended for some distance into Mexico 

is well ascertained. ‘The collection of the National Museum contains speci- 

mens from Franklin County, Mississippi, the Lower Rio Grande, and Santa 

Clara, California, and Dr. Couesf gives it as an inhabitant of Arizona. It is 

abundant in Alaska, and in the interior extends to the Barren Grounds; its 

northern limit being apparently coincident with the northern limit of forests. 

Its present range, however, is much less extended, very few being found east 

of the Mississippi River south of the Great Lakes, and it is far less numer- 

ous everywhere than formerly. Some still remain in Northern Maine and 

in the Adirondack region of New York, and probably some still survive thence 

southward in the sparsely-settled districts to Alabama and Mississippi. A 

recent article in ‘Forest and Stream” (vol. vi, No. 13, p. 197, Nov. 2, 1876) 

states that they are still abundant in portions of Virginia.) Their former 

* *The name Castor americanus is universally attributed to F. Cuvier, but I am unable to find it any- 

where used in his writings. In his “ Hist. Nat. des Mammiféres”, he uses the common name only,—“Le 

Castor du Canada”,—yet this work is usually cited as the origin of the specific name “ americanus” as 

applied to the American Beaver. 

t Bartram, Travels, p. 281. 
{ Proc. Acad. Nat. Sci. Philad., 1867, p. 135; Am. Nat., vol..i, p. 562. 
§ The above-cited article mentions particularly Dinwiddie, Nottoway, Brunswick, Cumberland, 

and Greenville Counties, where it says beaver-trapping has of late been again profitably pursued. ‘Tor 

instance,” says this account, ‘ there is the veteran trap-maker, Mr. Newhouse, who made bis headquarters 

in Greenville County last winter; he realized some $900 by his expedition, besides selling several hundred 

dollars’ worth of steel traps. And two of our subscribers from Connecticut, and others from Central New 

York, went down to Brunswick and Nottoway, and when they had harvested their packs of pelts and 

were ready to leave, taught the native young ‘chincopins’ and negroes to set traps, so that they, too, 
might add to their scanty earnings. More than one small farmer has had occasion to bless the strangers 

who came among them and showed them how to catch fur. ..... Besides putting money into their 

own purse, the trapper in Virginia will do the residents a great service by killing of the ‘ vermin’ that 

destroy their crops, and thereby save as well as earn. We have ourselves seen acres of corn totally 

destroyed by the Beavers down there, and we know that the havoc they make with the grain causes 

a serious loss to needy and struggling people.” This advertisement of the abundance of the Beavers in 

Virginia will doubtless result in their rapid numerical decrease, if not speedy total extirpation, through 

excessive persecution, unless the authorities of Virginia should have the wisdom to interpose Jegal pro- 

teetion for the otherwise doomed animals. 
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existence in great abundance throughout the Atlantic States, and thence west- 

ward to the Pacific, is thoroughly attested. They having been less persistently 

hunted during recent years than formerly, they are reported to be slowly on 

the increase at most localities where they still remain. 

Dr. Coues informs me that he has seldom failed to find Beaver on the 

various streams of the west he has explored, from the British to the Mexican 

boundary. In some of the more secluded waters, where the animals have 

been little hunted, he has watched them disporting in broad daylight with 

little sense of danger. He has nowhere found them more abundant than 

on the various mountain-streams which unite to form the heads of the North 

Platte River, in North Park, Colorado, where some of the rivulets are choked 

for miles with successive dams. 

The Berlandier MSS. attest the presence of the animal in various por- 

tions of Mexico. 

FOSSIL REMAINS. 

Fossil remains of the American Beaver have been discovered in New 

York and New Jersey, at Memphis, Tennessee, associated with the remains 

of Castoroides,* in the Post-pliocene deposits of the Ashley River, South 

Carolina, and in the bone-caverns of Pennsylvania and Virginia. The bones 

of the European Beaver have been found also in deposits of Post-pliocene 

age, and even in those of the Tertiary. Owent reports the occurrence of the 

remains of the European Beaver with those of the Trogontherium, Megaceros, 

and Mastodon, under circumstances indicative of their contemporaneous 

existence, carrying the antiquity of the European Beaver “ far back into the 

Tertiary period”. In the Val d’Arno, according to the same authority, they 

have been found associated with the remains of the Mammoth, Hippopotamus, 

and Hyena. ‘They have also been found in Europe in bone-caves, but most 

commonly occur in peat bogs and other superficial deposits. Some of these 

remains indicate an animal rather larger than the largest specimens of the 

existing Beaver. The Castor issiodorensis from Issoire is closely related to, 

if not identical with, Castor fiber. 

= * Wyman, Amer. Journ. Sci. and Arts, 2d ser., vol. x, 1850, p. 64. 

t Brit. Foss. Mam. and Birds, p. 192. 
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TaBLe I.—Measurements of forty-three skulls of CASTOR FIBER var. CANADENSIS. 

a’ |2 |5 ./8 
Z Bale leas 
a eater | Se [eso (sated 

Bele: ele|eie leslie | 2/2 & a : F 2 a o 1s Sal So 0 
g 2 Locality. ~ a Ps 2 & | 2 2ote| A] 3 Remarks. 

aie Soleo see les | 8 Vee [eres | sole 
i le Selleeculisstal Bei Sele -e eee haces 
24 3 & * S 2 Pa ental Ve ar) == jul air) Le) 
= = = = a = = |sS]/etlse| gs 5 

3|2 wl 3) S|) 8 | 3 |e8|e5/e3) & | = 
3 =I 3S ° = = a a =e rar = eH) 5 5 

1s) ° a | a ic} A A A |p p p A | 

Repo REO SESS 4.50 | 3.20 | 0.90 | 1.50 | 0.80 | 1.85 | 3.00 | 0.95 | 3.85 | 1.70} Old. 

See eat aleetal 4.70 | 3.45 | 0.90 | 1.75 | 0.87 | 2.10 | 3.10 | 1.00 92 | 2.15 |.--.do. 

SS5e08 5.25 | 3.70 | 0.87 | 1.90 | 0.87 | 2.25 | 3.53 | 1.03 |.-..-.| 2.35 | Very old. 

Sore] Feceeelt (ape SOspoa et beS 5. 20 | 3.85 | 0.90 | 1.87 | 1.00 18 | 3,42 | 1.15 | 3.95 | 2.30 - do. 

sorcec Ge. [eae sesessas 5,10) || 3275, |) 0.902} --==.). 52.) 2-1 5rh 3.25) } 1 On 4s Od 12°40 I) _ - idot 

~2cecs| Bae AA Ol prcreseoeseos 4.90 | 3.60 | 0.88 | 1.75 |.0.80 | 1.97 | 3.07] -....| 4.20 | 2.37 | Old. 

eee aaa OO nee ia cin wim = 4.90 | 3.35 | 0.87 | 1.80 | 0.82 | 2.05 | 3.15 |....-.] 4.10 |......] Middle-aged. 

Se P89 tss)2-5---)5----~ 4.45 | 3.15 | 0.88 | 1.50 | 0.80 | 1.77 | 2.95 | 1.05 | 3.85 | 2.20 | Rather young. 

4.90 | 3.60 | 0.92 | 1.70 | 0.87 | 2.05 | 3.20 | 1.07 |--.--. -.-. | Middle-aged. 

4.735 | 3.35 | 0.85 | 1.65 | 0.82] 2.05 | 3.20 | 1.03 | 3.85 | 2.15 | -. do. 

5.25 | 3.50 | 0.95 | 1.72 | 0.95 | 2.15 | 3.42 | 1.10 | 3.85 | 2.15 | Very old. 

4.75 | 3.35 | 0.90 | 1.73 | 0.&5 | 2.00 | 3.10 | 1.10 | 3.80 | 2.05 | Middle-aged. 

4.85 | 3.35 | 0.85 | 1.70 | 0.85 | 2.15 | 3.25 | 0.97 | 3.62 | 210] -- do. 

4. 67 | 3.35 | 0.87 | 1.65 | 0.80 | 2.15 | 3.15 |.-.... 3.67 | 2.15 |..-.do. 

sons tlh 5 otS55e seston 4.65 | 3.18 | 0.90 | 1.62 | 0.78 | 1.90 | 3.00 | 1.00 | 3.55 | 1.90 - do. 

4.60 | 3.45 | 0.92 | 1.60 | 0.90 | 1.95 | 2.95 | 0.98 | 3.80 | 2.08 | .--do. 

5.05 | 3.50 | 0.90 | 1.78 | 0.85 | 2.20 | 3.25 ]......| 4.00 | 2.25 | Old. 

4.85 | 3.45 | 0.96 | 1.70 | 0.90 | 2.18 | 3.25 | 1.00 | 3.75 | 2.23 |....do. 

7390 --do.. - | .. | 4.50 | 3.25 | 0.88] 1.40 | 0.78 | 1.82] 2.83 | 0.97 | 3.55 | 2.05 | Middle-aged. 

706 Oxford County, Me... |... | 4.95 | 3.47 | 0.90 ae 2.17 | 3.45 | 1,028 | 3.80 | 2.23 | Old; nasals bro- 

s : ken. 

2146 |......] Upper Missouri....-. Q | 5.65 | 4.15 | 1.12 | 2.05 | 1.10 | 2,60 | 3.78 | 1.20 | 4.65 | 2.75 | Very old. 

Cet | Soe hee Gel UO RE ae ee ere -- | 5.60 | 4.00 | 1.06 | 2.10 | 1.08 | 253 | 3.83 | 1.22] 4.65 | 2.62] ...do. 

SAR jbesoe 4 Pees eet) OSS BSS Aeioee ses . | 5.35 | 4.05 | 1.00 | 2.00 | 1.00 | 2.40.] 3.53 | 1.22 | 4.40 | 2.67] .-.do. 

35) Becca Beeeee .. | 5.40 | 3.97 | 0.95 | 1.97 | 1.03 | 2.35 | 3.73 | 1.15 | 4.45 | 2.45 |...-do. 

ae neae eatey OO) cen = - t= =~ - .- | 5.10 | 3.90 | 0.95 | 1.85 | 0.90 | 2.40 | 4.50 | 1.10 | 4.30 | 2.40} Old. 

CTS es] |B CSS ee eee --.| 4.90 | 3.65 | 0.95 | 1.85 | 1.00 | 2.20 | 3.35 |....-. 3.95 | 2.40 . do. 

2 sol Aang .. | 5.10 | 3.75 | 0.94 | 2.73 | 0.82 | 220] 3.60] 1.10 | 4.10 | 2.48] .. do. 

3480 |..---.| Platte River......... ...| 5.45 | 3.75 | 1.00 | 1.90 | 0.95 | 2.37 | 3.75 |...-.. 4.20 | 2.33 | Very old. 

Bb) ol Bena Pee .-.| 5.15 | 3.83 | 1.00 | 1.85 | 0.98 | 2.15 | 3.50] 1.15 | 3.95 | 2.40 |..--do. 

‘i 2380 |...... Upper Missouri. .---. . | 4.60 | 3.45 | 0.87 | 1.60 | 0.85 | 2.05 | 3.10 | 1.00 | 2.80 | 2.15 | Middle-aged. 

3477 j..---. Platte River ......... ...| 4.40 | 3.10 | 0.95 | 1.47] 0.80 | 1,90 | 2.90 | 0.96 | 3.65 | 2.10 | Middle-aged, or 

‘ rather young. 

Cheyenne River. ..... =s 50 | 3.25 | 0.85 | 1.53 | 0.87] 1.85] 3.00 | 1.00 | 3.68 | 2.17] -..do. 

White River, Dak ... |. 4.57 | 3.37 | 0.90 | 1.60 | 0.85 | 2.00 | 3.10 | 1.00 | 3.73 | 2.15 | Rather young. 

SP RSNBSRe coe elesoe =~ =<) 4.75 | 3.42 | 0.95 | 1.80 | 0.96 | 2.00 | 3.25 | 1.00 | 4.07 2.30 | Middle - aged; 

| “weight, 35 lbs.” 

4)2 |..... Fort Hays, Kans...... 5.50 | 3.85 | 1.02 | 1.85 | 1.03 | 2.42] 3.65 | 1.10] .... | 2.35 | Old. 

8011 2] Vancouver Island -.. |... | 5.20 | 3.75 | 0.96 | 1.90 | 0.82 | 2.10] 3.45]... | 4.35 | 2.30] ...do. 

« flee2od |.-----| Oregon ....-...-....- .. | 4.80 | 3.35 | 0.98 | 1.75 | 0.82 | 2.10] 3.28 | 1.00} 3.20 | 2.15 | Middle-aged. 

Santa Clara, Cal ..... ..]} 5.00 | 3.38] 0.95 | 1.85] 0.85 | 2.20 | 3.30 | 1.07 | 4.03 | 2-32] ...do. 

Franklin County, Miss 5.30 | 3.95 | 1.00] 1.97] 0 95 | 2.30 | 3.45 | 1.12 | 4.20 | 2.48] Very old. 

Mississippi -.-. ..-.-.]... | 4.70 | 3.35 | 0.96 | 1.75 | 0.85 | 2.15 | 3.17] 1.05 | 3.90 | 2.22 Middle-aged. 

. -| Rio Grande, Tex....-. .. | 5.25 | 3.80 | 0.85 | 1.90 | 0.97 | 2.35 | 3.63 | 1.15 | 4.32 | 2.65 | Very old. 

Matamoras, Mexico ...|... | 5.15 | 3.80 | 1.00 | 1.75 | 0.97 | 2.25 | 3.65 | 1.20 | 4.15 | 2.45 ..do. 

cece! te-tecl (ESR eee sereeses =.) 5.25 | 3.95 | 1.12] 1.75] 0.98 | 222 | 3.55 | 1.20 )..-..-|..... tee cs 

Sec sace | Seat 5.50 |..----| 1.92 | 209] 1.00 | 2.50] 3.75 | 1.20 | 4.15 |......] Very old; vari- 

ety fiber. 

------] iulver Elbe, Germany.|.... 5.00 | 3.30 | 1.00 | 2.01 | 0.90 | 2.00 | 220] 1.10] 3.80 | 205 | Rather young; 

variety fiber. 

* From the occipital condyles to front border of the intermaxillaries 
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TaBie II.—List of specimens examined of CASTOR FIBER var. CANADENSIS. 

oS 8 5 

3B \a iB Be 
ati eeratline eins 
A ree Ee | Locality. ten Bromiyehomre; Collected by— = 
g Elma Bs collected. ceived. ° 
to .)/fo] § ja o 
salEs| Ble 3 Ss leoule 3 

a3 8675 |.----. ES PAT AS Katee eo cotta ce clematis etal elm arela = enemies 

3673 |.---- Ben Beo-ced HIMBA seb e see cerpsace lscooce somes Sau 

S683 BAD) OCH pose ck! IC Ee ee SRS Sach | eos Rose R eee Maes 

= 8676 |-.---.- Be Rann Yesene see ee soe cee bpcsesacressac:| Rote 

Seni 8680 |.-----]--- Be Oo a caoon | bse) 

Sees Sirs] e==- = Somos ies s-) bon 

Eee 8682 Sosnoea Sossoecce.||-eocouas cons: 

eas 8681 onic. ose | peor a> sues | ese 

seccee 867! eet aii 

5a all sete 1664 |.. W. Dall =: 

Boe eect ec bets S F. Bischoff. ...... F. Bischoff ....-....}. 

6537 | 7597 | 1117 | -- : 2, | R. Kennicott......| R, Kennicott....- Skull and skin. 

3012 | 3281 fe) 1D iGunnieee =e DiGunn es--- eee essa: 

560 Go2Tille- aaa eacews cecned|pescere=anen a] tbe) MOKaranes-..-| it. Mon arlan6sce)o7=200. 

Sosess 2146 |..---.| 9 | Cheyenne, Wyo.......... |....-..--..-. | Dr. F. V. Hayden .| Dr. F. V. Hayden |-...do. 

acon 2077 | 25.-]>- 4] Upper Missouri... 2.22.2. |\,-1---seeeee Seer Pee 15 

aones || RIGO io - eect veel | ck eee MO) i0cc- co's dontece a }tensasuececoer | teen Olsen oases cea] sae tLO ee saeee =e | sere do. 

5 ~.do, 

- do. 

bene = 400. 

1550 Skin. 

9785 ec roeune eno: {ROS ono eee eens 

9786 Fort Bridger. .....-..---.. Bo ee iciose| pot by soecosececee H. D. Schmidt ... | Skull and skin. 

1901 Medicine Bow Creek..--- Aug. 10, — | Lieut. F. J. Bryan | W.S. Wood ..-.--- -. do. 

aaasne Platte River ..........-.-.]......---.----| Dr. F. V. Hayden .| Dr. F. V. Hayden.} Skull. 

ee COS Se ne a ete ae | eas (Ie eee le me lereerncenccrall| cies 

Pees ( UBAR BS BS anonerer sane Mreetamane te Whe BA Ul igeccinae ce ence omer Oleicas sca cusbs do. 

ae GO oasis cc costae casos = ons sac onc s tes] peo eae sees eee Lee Oe eee nema 

White River, Nebr: <2... 4-222 552.2522 Seep MO fe owen season eae O0e-s4s25-5- Mean Ose 

Cheyenne River, Nebr ....]..--.......---|.--- OO 'Kict. foo eee Oy seesecasctt. se le€LO, 

Wyoming, :2 252228 Soc2| |e Sseceenteee Be OO) snare H.D. Schmidt ... |.---do. 

Sen SCE) |e Oregon . 2... 5. 22dee Jvc = [awcewes ce oe) | Ge Ps BIGBeHe seal Cee IBGE. eee el lO. 

pee ==) || Pitt River, Cal. .-..02-5.|5-202 22228 | o. Weiner: ---oees | eeheiiner.esesse=| =n 00. 

aA: © | San Francisco, Cal ........|.-........... | Captain Rogers ...| W. Stimpson......|--+.do. 

2 E5555 =2.|) Paget Soand. 2c. 222 coy cee tenses [ve an OO oe ce eee ome ee eee Oe eee tee eer ees 

poet bess Vancouver Island........ |-.----.-...-- |.--.d0 ..--+----+--- ds L. Frost .-------| Lower jaw: 

hance ee Rees: ee mers eee (Caen emer Penge, ee lb ee ccacoseccoes |) GlSaIlb 
UG AE) ee) peered Perea Cheholis Prairie, Wash....|.......!..-.- Dr. G. Suckley -.. | Dr. G. Suckley... | Skin. 

3236)))) = 54) - See --.| California. -.......-..2..- Captain Rogers .. | W. P. Trowbridge }.-- do. 
tesicee 2031 |.-.-. |.-..] Santa Clara, Cal .... Dr. J. G. Cooper -.} Dr. J. G. Cooper. .-| Skull. 

*“Two years old.” 

Oe a a ee ee ee ee a 
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TABLE II.—List of specimens examined of CASTOR FIBER var. CANADENSIS—Continned. 

+ | 5 

en ee E 
Sieals |. z 
3 3a 5 & Locality. When From pom aes Collected by— ea 
=] Oey he collected. ceived. S 
2a/ee| 213 2 a8lon]/ aja 5 
Salas) Bix eS Sele 6 | a A 

ferose 3371 |.--.--|.---| Kansas ......-...-......-.| Oct. 2,——]| Dr. F. V. Hayden -| Dr. F. V. Hayden | Skull. 

ee a *412 |......|....| Fort Hays, Kans..........]... Rocky Mt. Exped | J. A. Allen........|....do. 

ihe een aeie| wos ee Od} Fort Cobb, Ind. Ter Dr. E. Palmer...-.- Dr. E. Palmer.... | Skin. 

Ree | eee: | ana ec (oped eer G0) SSehosce see ocsscies dO csssscpecces 3200 seeenccencues - --do, 

peSaee 6315 |------|----| Denver, Colo.-............- Skull. 

NOaHs eeeeten tanemes |p e Fort Chadbourne, Tex ... |.-.. Skin. 

Seece 1414 |.--.-..].--.| Matamoras, Mex..........|...........--.| Lieut. D. N. Couch.| Dr. L. Berlandier | Skull. 

ehiee Pen ete Sete eee Os oe os ate arsine can nae cees tere me ee ec OO) ese cee cce=s = fo 21OO|necnoccese en |-5-500s 

races 1003 |.-----] d¢ | Rio Grande, Tex..-........|.----......--.]| Maj. W. H. Emory.| J. H. Clark........|.-..do. 

Beane 3772 |.-----|----| Franklin County, Miss.-...|.-.-.......--.]| B. L. C. Wailes..-.| B. L.C. Wailes-.-. |..-.do. 

ECA Beet eee em =| MIBSISSIDDH =. ---. <eeec-| ace -cceoe0cs-|| MY. Keenan ...--.-]/ Mr. Keanan.-...-.]:--.do, 

ens Se0Gi == --1----| Oxtord County, Me... --..] 2... <.-.--.1|/S. G. Rich. . J.G. Rich. .....---|.--.do. 

(C3) | PeSecs| HSa S35 eee Seseec (ea poeeeeoeosaand hs dOssasece pe OO ieeteeklnye aca Skin 

See | Hee COs ae aeee =e ee ae do. 

Sai Cd Beeoeeoenl Bees do. 

3 eeecoreason (sa do. 

H. A. Wood..-.-- Skeleton. 

bowses 1072 | --.-.| -. | Saint Lawrence Co., N. Y .|.....-...-----] Dr. Hough .-.. ...| Dr. Hough -..-. -..| Skull. 

See 7392 | -..-.|---.| Lake Superior L. H. Morgan .....| L. H. Morgan ..--.|----do. 

sched 7389 |.--- aarcet Oinsesoeee NRE Roo ndsasc| Seed raceeaosecssed| ps= Gs 

eee oO U eesteeen ens levee OS are aioe em ie Sete ee tet de Oa noe mote acyl ew UO gece s esemw mellem OD, 

peecoe HESS | ec arel hema teas @ Beet ceeeSee see rY HEE Seems! ese (ise se ise seems aaa OMe ertaeer Sty Bert! (ty 

ace idee eee eee PEAR LYON. 82. ces sisc. | aatae cen ale cial -ee einige al ae Saea [Oe -s aeleeee bones ew enifooee OO 

seee-- 6564 |......]....] River Elbe, Germany .....| .-...-.-----.| Prince Maximilian.|-...........-...----|----do.t 

«In the Museum of Comparative Zoélogy, Cambridge, Mass. 

Genus HUCASTOR Leidy. 

EUCASTOR TORTUS Leidy 

Castor (Eucastor) tortus Lerpy, Proc. Acad. Nat. Sci. Phila., 1858, 23. 

+ Variety fiber. 

Castor tortus Lemmy, Journ. Acad. Nat. Sci. Phil., 2d ser., v, 1869, 341, 405, pl. xxvi, figs. 21, 22; U.S. 

Geol. Surv. of Wyoming, 1871, 363. 

This species was first described by Dr. Leidy in 1858, from remains 

discovered by Dr. Hayden in the loose sands of the Niobrara River. These 

remains consist of the greater portion of an upper jaw , containing portions of 

the incisors and the three anterior molars on each side, and were redescribed 

and figured by him in 1869. This fragment indicates an animal smaller even 

than the common Marmot (Arctomys monaz), and hence of much less than 

half the bulk of the existing Beaver. The portion of the jaw described by 

Dr. Leidy “ consists of the under parts of both maxillary and intermaxillary 

bones, which together are the diminished counterpart in form of the corre- 

sponding parts of the recent Beaver. The incisor teeth likewise have the 
29 M 
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same relative proportions and form as in the latter animal.” The molar teeth, 

however, differ very much in structure from those of Castor, more resembling 

in some respects those of Trogontherium. In Castor, the loops of enamel are 

all open externally; while, in Ewcastor, they are closed loops, such as are seen in 

a transverse section of the tooth of Caséor.* In Castor, the molars decrease 

very gradually in size posteriorly ; the first being but little wider, though con- 

siderably longer than the second, the third slightly smaller in both diameters 

than the second, and the fourth still smaller. In Trogontherium, the first 

three molars, in form and relative size, greatly resemble those of Fucaséor, 

and, in the pattern of the grinding surface, there is a closer resemblance than 

there is to the same teeth in Castor; but, in Trogontherium, the third molar, 

according to Owen, is smaller than the fourth. In Euwcastor, the first molar 

is equal in length to the length of both the second and third, and propor- 

tionately wider. It has three closed loops of enamel; the anterior and pos- 

terior loops being each rather less than one-half the size of tie middle one, 

which, instead of being transverse, is placed somewhat obliquely. The see- 

ond and third teeth have each but two, the anterior of which is, in each 

tooth, about twice the size of the posterior one. The teeth are also set more 

obliquely in the jaw, and the first molar has a deep infolding of enamel near 

the middle of the inner margin of the tooth, directed obliquely forward. ‘In 

all these features, there is a closer resemblance to Trogontherium than to 

Castor. 

The specimen described by Dr. Leidy belonged to a “quite aged 

individual”, and to this fact he deemed were possibly due the differences in 

the structure of the molars seen in this form as compared with Castor, as he 

had not at the time an opportunity of comparing his ‘specimen with equally 

aged examples of the common Beaver. A large series of the skulls of the 

American Beaver now before me, embracing those of all ages, show that the 

permanent molars differ very little in form, or in the pattern of the triturating 

surfaces, with age. A transverse section of the tooth of Castor, however, 

displays much the same structure as is seen in Lucastor. 

As shown by the above-cited references, Dr. Leidy at first referred this 

form to a new subgenus of Castor, but later cites it simply as Castor tortus. 

The differences in dentition between Castor and Eucastor are, however, as 

great as between Castor and Trogontherium. Doubtless, other correspond- 

* See Owen’s Odontography, plate evi, fig. 2. 
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ingly well-marked differences will be found in other features of the skull 

when we are able to study this interesting form from more nearly perfect 

specimens. 

The following table, showing the comparative measurements of Ewcastor 

tortus with the corresponding portion of the skull of Castor fiber, is from Dr. 

Leidy’s memoir on the “ Extinct Mammalia of Dakota and Nebraska” (Journ. 

Acad. Nat. Sci. Phila., 2d ser., vol. v, p. 342). 
C. tortus. C. fiber. 

Lines. Lines. 

HEP iMmonmspaceoecupied Dy fOUL MOlars'. 2. ssssse0c< csc. csccce eoccsewescoc caccemece=ce 6+ 13 

Menpihobniatue Mromdfirst Molar tOINCISOLS.. -.2--. <s-s-. wsscnc conc ccscneccesss essere 12 21 

EYcAE Ons aAceOppOsibe Tirsh) MOlATSS 2. so. cso scersocacsasscse ee aee.ccncbiscacesscscelsces 7 14 
Breadth of face in advance of infra-orbital foramen ...... .....2-- sos2---e cnn s encenecnns 53 11 

Wwidubien paluce, betweentirst Mmolars'..o225.-.20- csc ssc. soos ctes eo ceee ste bas Selec cone cece 1 3t 
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GeNuS STENEOFIBER E. Geoffr. 

* Stencofiber E. GEOrFROY, Revue Encyclop., 1833, —.” 

Paleocastor Luipy, Journ. Acad. Nat. Sci. Phila., 2d ser., v, 1869, 338. 

STENEOFIBER NEBRASCENSIS Leidy. 

Steneofiber nebrascensis Leipy, Proc. Acad. Nat. Sci. Phila., 1856, 89; 1857, 89. 

Chalicomys nebrascensis Lrrpy, Proc. Acad. Nat. Sci. Phila., 1857, 176. 

Palaocastor nebrascensis Lutpy, Journ. Acad. Nat. Sci. Phila.,2d ser., v, 1869, 338, 405, pl. xxvi, figs. 7-11 ; 

U.S. Geol. Survey of Wyoming, 1871, 363. 

The present species was first described by Dr. Leidy, in 1856, from 

specimens collected by Dr. Hayden from the Mauvaises Terres of the White 

River, Dakota. These specimens indicate an animal of about the size of 

Eucastor tortus. The species is thus far known from ‘‘a much mutilated skull, 

with the fragments retained nearly in their original position by a mass of 

included calcareous matrix. The greater part of the cranium is destroyed, 

as is also the nose and parts of the jaws, though all the teeth are preserved. 

A second specimen consists of portions of both jaws of an aged individual, 

badly mutilated and imbedded in a mass of matrix. The remaining speci- 

mens, from a third individual, consist of portions of both sides of the lower 

jaw and one side of the upper jaw, containing all the molar teeth, and freed 

from investing matrix.” 
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This species, so far as these specimens indicate its character, appears to 

resemble the genus Stenegjiber, from the lower Phocene formation of Saint- 

Gérand-le-Puy, France, both in the general form of the skull and in its den- 

tition. So great is this resemblance that Dr. Leidy at first referred it to 

that genus, which Kaup has regarded as identical with Chalicomys. The lower 

jaw in Steneofiber, says Leidy, is unknown, and adds that that of Paleocastor 

is quite unlike the lower jaw in Chalicomys. The structure of the molars in 

Chalicomys differs greatly, as shown by Gervais’s figures,* from that of Steneo- 

fiber, and Geoffroy, Gervais, and others regard the two forms as generically 

distinct. In Paleocastor, the structure of the molars is very similar to what 

is scen in the figures of the molars of Steneofiber. In respect to the skull, 

Leidy also observes that. the ‘‘forehead presents the same triangular form and 

proportionate size” as in Steneofiber. “The temporal fossze”, he continues, 

“appear to have had the same form and proportional capacity. ‘They were 

separated in the same manner by a long sagittal crest, extending forward upon 

the frontal bone.” The cranium, just back of the forehead, was equally con- 

stricted. The external auditory passage formed a short, oblique canal, with 

its orifice directed outward and backward in the same manner. The palatal 

region, likewise, had the same form and construction, and the infra-orbital for- 

amen held the same relative position as in Steneofiber viciacensis. The inci- 

sors in both jaws are proportionately as long and strong as in the Beaver, 

and they have the same form.” Dr. Leidy adds that they also strongly 

approach in form those of the Beaver. 

The molar teeth in “ Palaocastor” differ very greatly in structure from 

those of either Castor, Eucastor, or Trogontherium, more resembling, appar- 

ently, as do also those of Steneofiber viciacensis, those of some members of 

the Dasyproctida. 'The skull also differs greatly in form from that seen in 

these genera in consequence of the much greater constriction above of the 

interorbital region. Hence ‘ Palzocastor”, if really belonging to the family 

Castorid@, probably differed very much in general structure from the existing 

Beavers, and has its nearest ally in the genus Sveneofibert of the Miocene 

epoch of Europe. 

* Zool. et paléont. frang., plates i, viii, and xlviii. 

t Gervais says, “Les genres Chalicomys, Kaup, et Steneofiber, E. Geoff., sont é6videmment de la méme 
tribu que les Castors” (Zool. et paléont. frang., p. 20), to which group they have been generally referred 

by subsequent writers. Mr. E. R. Alston, however, in his recent memoir “On the Classification of the 

Order Glires” (P. Z. S., 1876, pp. 61-98), gives both Chalicomys of Kaup and Pa/wocastor of Leidy among 

the “more doubtful fossil genera” of the family Castoride, as well as the genera Palwomys and Chelodus 

of Kaup, and the genus Trogontherium of Fischer (not Trogontherium of Owen, = Diobroticus, Pomel). 
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The measurements given by Dr. Leidy of Paleocastor nebrascensis show 

it to have been of about the size of Lucastor tortus, or rather smaller, but 

somewhat different from it in the relative size of the teeth, in the width of 

the palate, and in the general form of the skull. 

STENEOFIBER PANSUS Cope. 

Steneofiber pansus Cope, Proc. Acad. Nat. Sci. Phila., 1874, 222; Ann. Rep. Wheeler’s Expl. west of 100th 
Merid., 1875, 73. 

Of this species, recently described by Professor Cope, from the Santa 

Fé marls, littleis known. It is apparently closely allied to the S. nebrascensis 

of Leidy. Professor Cope’s description is as follows: ‘The molar teeth 

exhibit a regular gradation in width from the large anterior to the small pos- 

terior. In the mandibular series, the second and third are-broader than long, 

the first and fourth longer than broad, and with an angle of the outer anterior 

side of the crown. There is an inflection or groove of the enamel on both 

inner and outer sides of the crown, and an enamel area before and one behind 

them, on all excepting the last molar, where there are two in front. First 

nearly twice as large as last molar. Lower incisor with smooth enamel, and 

angulate on the extero-anterior border. Ramus stout. Length of the molar 

series, 0.016; length of first molar, 0".005; width of first molar, 0".004; 

width of last molar, 0".0035; transverse diameter of incisor, 0".004; depth 

of ramus at 2™.012. 

“The regular diminution of the size of the teeth from front to rear is 

characteristic of this species; according to Dr. Leidy, their reduction in size 

in the S. nebrascensis is more abrupt. The latter species is said to be of 

Miocene age.” 
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BIBLIOGRAPHICAL APPENDIX. 

The few titles following, of publications relating specially to the Ameri- 

can Beaver, were furnished by Drs. Coues and Gill, from the MSS. of their 

contemplated Bibliography of North American Mammals. 

1848—Puarrs (D. D.). Beaver [in lat. 319 N.]J. < Am. Journ. Sci. (2d ser.), vi, 1848, p. 207. 

1851—Tnompson (Z.). [On specimens of wood cut by Beavers’ teeth, taken from a bed in close proximity 
to the fossil Elephant teeth discovered in 1849.] < Proc. Bost. Soc. Nat. Hist. iv, 1851, p. 34. 

1857—Harnis (E.). [Remarks on specimens of cottonwood and chips cut by Beavers.] < Proc. Acad. 
Nat. Sci. Phila., ix, 1857, pp. 107-109. 

1857—Anonymous [E. Billings]. On the Beaver—(Castor fiber.) < Canad. Nat. and Geol., ii, 1857, 

art. xv, pp. 120-127. 

1862—Barttetr (A. D.). Notes on the [American] Beaver in the Zodlogical Gardens. < Proc. Zool. 

Soe. Lond., 1862, pp. 267, 268. 

1863—CLEMENTI (V.). [On the Capture of a Beaver in Canada.] < Canad. Journ. Ind. Sci. and Art 

(new ser.), viii, 1863, pp. 85, 86. 

1866—Harpy (—). On the Beaver in Nova Scotia. < Proc. and Trans. Nova Scotia Inst. Nat. Sci., ii, 
1866, art. ii, pp. 17-25. 

1868—Hri1s (L.). [On a Beaver Damin Maine.] < Proc. Bost. Soc. Nat. Hist., xii, 1868, p. 137. 

1869—GREEN (A. H.). On the Natural History and Hunting of the Beaver (Castor canadensis, Kuhl) on 
the Pacific Slope of the Rocky Mountains. With supplementary notes by Robert Brown, esq. 

< Journ. Linn. Soc. Zo6l., x, 1869, pp. 361-373. (Reprinted, Cincinnati Quart. Journ. Sci., i, 

1874, pp. 54-63.) 

1868—MorGan (L. H.). The American Beaver and his Works. ... Philadelphia, J. B. Lippincott & 
Co., 1868. 8vo, pp. 330, pll. 238, map. 

{Ons.—By far the most important publication which has hitherto appeared. See FRIEDEL (Ernst), “ Ueber den nord- 
amerikanischen Biber”. < Zool. Gart., ix, 1868, pp. 218-220. (Review of the work.)] 

1874—Anonymous. The Beaver. [From Chamber’s Magazine.] < American Sportsman (newspaper) 

of November 29, 1874. 
1874—Datt (W. H.). The Beaver. [From Alaska and its Resources.] < American Sportsman of T’eb- 

ruary 7, 1874. 

1874—Batry (J. H.). On Beaver. < American Sportsman of October 17, 1874. 

1874—Brunot (F. R.). [On the Habits of Castor canadensis.] < Ann. Rep. Smiths. Inst, for 1873, 1874, 
pp. 422, 423. 
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lication as one of the series of articles on the Rodentia of North America, 

now in course of preparation by Mr. J. A. Allen and myself. 
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Famiry ZAPODID AE. 

< Subfamily Dipodinw, Barrp, Mamm. N. Amer. 1857, 428 (Murida@). 

= Group Jaculina, Carus, Handb. Zool. i, 1868, 101. 

= Family Jaculidw, GiLi, Arrang. Fam. Mamm. 1872, 20. 

=TV amily Zapodida, Cours, Bull. U. 8. Geol. and Geogr. Surv. Terr. 1875, 2d ser. No. 5, 253. 

= Subfamily Jaculinw, ALSTON, Proc. Zodl. Soe. Lond. 1876, &9 ( Dipodida). 

The single known species which represents this family has been variously 

classified by different authors. Since the period when it was commonly 

assigned to the genus Mus of the older writers, it has usually, under various 

generic designations, been considered to be allied to the Jerboas (Dipus), 

doubtless on account of a superficial resemblance it bears to those animals. 

It has frequently been referred to the genus Dipus itself; while, even among 

the modern authors who have appreciated a generic distinction between Dipus 

proper and Zapus, there haye been those who regard these two genera as 

components of one subfamily, Dipodina, of the family Muride But the two 

genera have litfle in common aside from the ordinal characters they share 

with other Rodents—little of consequence in common beyond the features by 

which they are both to be recognized as members of the Murine series* of 

Rodents; for it seems that, whatever may be the value of the characters by 

which the species of Zapus may be differentiated from typical Murines,— 

even from Mus itself—equally strong at least, if not stronger, points of differ- 

ence from Dipus or Pedetes may be found. I should judge that a classifica- 

tion which distinguishes a family Dipodide from Muride should, in apprecia- 

tion of taxonomic equivalency, eliminate Zapus as the type of a separate 

one which, as I still contend, is scarcely more closely related to the family, 

groups which Pede/es and Dipus respectively typify than it is to the Muride 

proper. I find it quite as easy to draw the line between Zapus and either 

Dipus or Pedetes as it is to separate the same form from Mus proper; and 

_accordingly, in indorsing a classification which admits numerous families of 

the Murine series, I recognize in the type of Zapus a group of full family 

* Myomorpha, Alston, 1876—approximately equivalent to the Myoidea of Gill, 1572. 

461 
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rank, as was done by Professor Gill in 1872, probably for the first time, 

although Carus had already proposed Pedetina, Dipodina, and Jaculina, thus 

making the three groups of co-ordinate value. 

Differing, as I do, with the majority of writers, who associate Zapus more 

intimately with Dipus and Pedetes than with any typical Muride, it may be 

well to compare or contrast the characters that bear upon the case. Certain 

modifications of the skull and of the metatarsus, and the dental formule, are 

chiefly concerned. 

The four families Murida, Zapodide, Dipodide, and Pedetide agree in 

the completeness of the clavicles, anchylosis of the tibia and fibula, particular 

condition of the angle of the mandible, absence of postorbital processes, and 

other features characteristic of, or normal in, the Murine series of Rodents. 

It is highly characteristic of the Murid@, as now usually accepted, to possess 
.3=3 °=* molars, without premolars; the only exceptions, as far as known, being 

the genus Sminthus, which has {=} premolars, and the genus Hydromys, 
2 

which has only 3-3 molars (Alston). Zapus departs from the rule in having 

i‘? premolars, aud in so much approaches Dipodidae and Pedetide. But these 

last two families differ between themselves in respect to the premolars, these 

being absent, or present above only, in Dipodide, and present above and below 

in Pedetide. Uence the condition of the premolars fails to be decisive. The 

state of the molars is likewise not diagnostic. Excepting the genus Hydro- 

mys, the molars are 2=3 in all of the families in question; and they are indif- 

ferently rooted or rootless in Muride, rooted in Zapodide and Dipedida, 

rootless in Pedetida. 

It is highly characteristic—almost diagnostic—of Murideé to possess a 

particular construction of the anteorbital foramen; this-aperture being nor- 

mally a pyriform slit of moderate or small calibre, bounded externally by a 

broad plate of the maxillary. Zapus, Dipus, and Pedetes all depart unequiv- 

ocally from this in having the same opening large or very large, rounded, 

and (always?) supplemented with a nick or additional foramen below the 

main aperture. Associated with this condition of the foramen, we find a 

special state of the zygoma, which is more than ordinarily depressed, and the 

malar element of which is prolonged up the maxillary to effect suture with 

the lachrymal; whereas, in typical Muride, the malar is a mere splint, joining 

extended maxillar and squamosal processes. There are some other features, 

such as shortness and breadth of the brain-case and condition of the auditory 
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bulla, in which Zapodide recede from Muride, and more closely approach 

Dipodida, although the bulle do not attain to anything like the eyormous 

development witnessed in Dipodide. On the whole, the skull presents more 

decided affinities with that of Dipodide and Pedetide than with that of 

Muride. 

In Dipodide alone are the cervical vertebrae more or less anchylosed ; 

they are free in Mluride, Zapodida, and Pedetide. 

The elongation ef the hinder limbs of Zapodide, the shortness of the 

fore, and a correlated bulkiness of the body bebind in comparison with that 

in front, are points which, in Zapus, appear to indicate affinity with Dipodine 

forms, and which have undoubtedly been largely considered by naturalists in 

their location of Zapus near Dipus and its allies. But has not the significance 

of these features been overrated? Has not mere resemblance been taken for 

evidence of closer relationship than really exists? We should note, in the 

first place, that mere form may be fallacious; witness, for instance, the strik- 

ing contrast in shape between the closely-related Geomyide and Saccomyide. 

Secondly, although it is highly characteristic of Alurid@ to have the fore and 

hind limbs developed to approximately the same degree, yet there are some 

unchallenged forms of true Murid@, in which the hind limbs are elongated, 

such being Gerbillus and its immediate allies, collocated by Alston as a special 

subfamily (Gerbiliine) of Muride. Thirdly, it should be noted that, in spite 

of the elongation of the pes of Zapus, that member retains five perfectly 

functional digits, supported by as many complete and separate metatarsals ; 

thus falling far short of the extreme modification witnessed in Dipodida, 

where there are but three functionally developed digits, with fusion of lateral 

metatarsals. 

Upon the whole, then, while I am far from denying that the Zapodide 

are a step away from the Muride, and take that step direct toward Dipodid2,— 

as better evidenced by cranial characters than by the structure of the hind 

limbs,—still I am indisposed to concede that Zapus approaches Dipus and 

Pedetes so closely that it may be advantageously combined with these in a 

single family, the three to be contrasted collectively with the A/wride, or with 

any other one family of the Murine series. In view of the various cross- 

relationships involved, and the special combination of characters presented by 

Zapus, | continue to accord it full family rank, and consider that it is to be 

individually contrasted with Muride, as Dipodide and Pedetidz likewise are. 
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The Zapodide may be considered a connecting link (through Gerbillina ?) 

between the “central” or generalized structure which characterizes the 

Muride, and the “peripheral” or specialized type of structure which culmi- 

nates in Dipodide. The family may be established upon the following com- 

bination of characters, superimposed upon those that belong to the Myomorph 

series at large.* 

Cuars.—Teeth, 18: L24; C.9=2; Pm. 2; M.==3. Superior incisors 

compressed, sulcate; premolar small; molars rooted. Cervical vertebrae 

unanchylosed (cf. Dipodide). Cranial portion of the skull shorter and broader 

than in Muride. Auditory bulle transverse (cf. Muride), without special 

development (cf. Dipodide). Anteorbital foramen large, rounded (cf. typical 

Muride), with a supplementary nick, or additional foramen, at its lower por- 

tion. Malar mounting the zygomatic process of the maxillary to effect suture 

with the lachrymal (cf. Muride). Zygomatic arch styloid, much depressed. 

*T have but recently received Mr. E. R. Alston’s convenient and valuable paper on the classification 

of the Rodents (P. Z. 8S. Jan. 1876, pp. 61-98, pl. iv), too late for such use as I should have wished to make of 

it in the preparation of my monograph of the Muride, which, though still (Dec. 1876) unpublished, has 

been for some months in the metal. 

In this memoir, the author arranges Zapus (under the name of Jaculus) as one of three subfamilies 

of Dipodida, which constitute the seventh and last of his series of Myomorphs, Muride being ranged 
third. In order to fully exhibit the grounds upon which he differs with me respecting the position of 
Zapus,—though our difference is chiefly in our respective estimates of comparative degrees of inter-rela- 

tionship and the taxonomic value of mutually conceded characters,—his diagnoses of Muride, and of 

Dipodida, and its three assigned subfamilies, are subjoined. 

“ Family 11. Muripa. Lower incisors compressed ; no premolars (except in Sminthine) ; molars 

rooted or rootless, tuberculate or with angular enamel-folds. Frontals contracted, Infraorbital opening 

in typical forms high, perpendicular, wide above and narrowed below, with the lower root of the maxillary 

zygomatic process more or less flattened into a perpendicular plate; very rarely the opening is either 

large and oval or small and subtriangular. Malar short and slender, generally reduced to a splint 

between the maxillary and squamosal processes. External characters very variable. Pollex rudimentary, 

but often with a small nail. Tail generally subuaked and scaly, rarely densely haired. Cosmopolitan. 
Ten subfamilies. * * von 

“ Family VII. Dieopipa. Incisors compressed. Premolars present or absent. Grinding-teeth 
_rooted or rootless, not tuberculate, with more or fewer transverse enamel-folds. Skull with the brain- 

case short and broad ; infraorbital opening rounded, very large (often as large as the orbit); zygomatic 

arch slender, curved downward ; the malar ascending in front to the lachrymal in a flattened perpen- 

dicular plate; facial surface of the maxillaries minutely perforated ; mastoid portion of auditory bull 

usually greatly developed. Metatarsal bones greatly elongated, often fused into a cannon-bone. Form 
gracile ; front portion of body and fore limbs very small; hind limbs long and strong, with from three 

to five digits; tail long, hairy, Three subfamilies :— 
“A. Jaculine. One premolar above. Grinding-teeth rooted. Cervical vertebra free, metatarsals 

separate. Hind feet with five developed digits. Tail sparsely haired. Nearctic. [Oue genus,—Jaculus.] 

“B. Dipodine. Premolars present or absent. Grinding-teeth rooted. Cervical vertebra more or 
less ankylosed. Metatarsals united in a cannon-bone. Hind feet with only three digits functionally 
developed. Tail thickly haired, often tufted. Palzarctic and Ethiopian. [Three genera,—Dipus, Alactaga, 
Platycercomys. , 

“C. Pedetine. One premolar above and below. Grinding-teeth rootless. Cervical vertebra free, 
Metatarsals separate. Hind feet with four well-developed digits, with short broad hoofslike nails. Tail 

bushy throughout, not tufted. Ethiopian.” [One genus,—Pcdetes.] 
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Trunk enlarged posteriorly, in correlation with the shortness of the fore limbs 

and great elongation of the hind ones, especially of the pes (ef. Aluride 

except Gerbilling) ; nevertheless, the pes with five perfect and-separate meta- 

tarsals, and five functionally developed digits (cf. Dipodida, Pedetide). Claws 

not peculiar (cf. Pedetide). Tail greatly exceeding the trunk in length (ef. 

most Muride), very slender, scant-haired (cf. Dipodide, Pedetide). Pro- 

gression saltatorial. 

Other characters of less value are adduced as generic under the head 

of Zapus. 
GENUS ZAPUS, Coues. 

< Dipus, sp., ZIMMERMANN, Geogr. Gesch. ii, 1780, 358.—Daviegs, Trans. Linn. Soe. iv, 1798, 155.—Barron, 

Trans. Amer. Philos. Soc. iv, 1799, 114. 

< Mus, sp., ZIMMERMANN, Penn. Arkt. Zool. i, 1787, 131 (Mus longipes, Zimm., nee auct.). 

< Gerbillus, sp., DESMAREST, Mamm. ii, 1822, 331 (not type). 
= Meériones, PR. Cuvier, Dents des Mamm. 1825, 187 (type. But not Meriones of Mliger, Prod. 1811, 82, 

which is based on Dipus tamaricinus and D. meridianus). 

< Meriones, AUDUBON & BacHMAN, Quad. N. Am. ii, 1851, 251 (used in an extended sense, to include 

Old World species of Dipodida). 
= Jaculus, WAGLER, Natiirl. Syst. Amphib. 1830, 23 (type. But not of Jarocki, 1821, nor of early authors).— 

Waener, Arch. fiir Naturg. 1841, Bd. i, 119.—Barrp, Mamm. N. Am. 1857, 429.—AQrsToNn, 

Proce. Zodl. Soc. Lona. 1876, 89. 

= Zapus, Cours, Bull. U. 8. Geol. Surv. Terr. 2d ser. No. 5, 1875, 253 (type). 

Cuars.—With well-developed internal cheek-pouches. Digits of the 

hand five, the first of which is rudimentary, with a flat, blunt nail; palms 

naked, granular, and tuberculate. Digits of the foot five, all functional, and 

with perfect claws and basal webs; sole naked throughout, the heel smooth, 

the rest granular and tuberculate. Meatus of the ear capacious, closed with 

large antitragal and tragal flaps. Pelage coarse and hispid. Size small; 

configuration modified from an ordinary Murine shape; physiognomy peculiar. 

Other characters are fully detailed in the description of the species 

beyond. Here I may refer again, more in detail, to the grounds (briefly set 

forth when I proposed the name Zapus) upon which a new designation was 

given to the well-known genus; for.I insist that a new name was required. 

The generic type in question has been successively called Dipus, Mus, 

Gerbillus, Mériones or Meriones, Jaculus, and Zapus. Which of these names 

is tenable ? 

The first three—Dipus, Alus, and Gerbillus—are too obviously inappli- 

cable to be brought into the question at all. Their unavailability in this con- 
* 

nection is now conceded by all. 

1. Jaculus, or, in its older forms, Jaculus and Jaevlvs, was the specific 

30 M 
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name of a Linnean species of a family distinct from Zapodide, and was also 

used, by various of the older writers, both specifically and generically. Thus, 

Jacvlvs is a generic term used for the Jerboas by Erxleben (Syst. Nat. 404, 

No. 38) in 1777, long before Zapus hudsonius had been discovered. It 

should, therefore, not have been imposed upon any subsequently determined 

generic type. But even according to the rule, custom or precedent, which 

permits an author who subdivides an old genus to restrict the name of such 

genus to any one of his new genera he may see fit, Jacudus is still inapplica- 

ble to the present genus; for such restriction seems to have been first made 

by Jarocki,* a Polish naturalist, who, in 1821, employed the term Jaculus for 

certain pentadactyle species of Dipodide, the name becoming, at his hands, 

exactly equivalent to the subsequent Adactaga of Fr. Cuvier (Proc. Zodl. 

Soc. 1836, 141), afterward altered, on account of its barbarous character, 

to Scirtetes, by Wagner (Arch. fiir Naturg. 1841, Bd. i, 119). Clearly, then, 

if Jaculus is available for any modern genus, it must be for one of the Dipo- 

dide, and can have nothing to do with the present case. It is as much out of 

the question, in fact, as either Dipus or Gerbillus. 

So far as [ am aware, Jacudus was first used in connection with the pres- 

ent genus by Wagler, in 1830 (Natiirl. Syst. Amphib. u. s. w.). In this 

procedure, however, he was followed by no writers of note until A. Wagner,t 

in his “Gruppirung der Gattungen der Nager in natiirlichen Familien” u. s. w. 

(Arch. fiir Naturg. 1841, Bd. i, p. 119), used ‘‘ Jacudus Wagl.” as equivalent 

to, and instead of, Mériones Cuv. The name, however, did not come into 

general employ in this connection until 1857, when Professor Baird adopted 

it in the same sense which Wagler and Wagner had attached to it; and his 

example has been generally followed by the American school. 

2. The term Meriones was invented by Illiger in 1811 (Prod. Syst. 

Mamm. et Avium, ete. p. 82, No. 32), to cover the Old World species ‘ Dipus 

* Jarocki’s work I have not been able to consult. The title and reference,as given by A. Milne- 

Edwards, after Brandt, are :—‘ Zoologia Cayli Zwiertopismo ogolne. Warszwie, 1821. pl. i, p. 26.” Milne- 
Edwards observes: “ Jarocki réserva le nom générique de Dipus aux Gerboises dont les pattes postérieures 
sont tridactyles, et constitua sous le nom de Jaculus un pouvéau genre pour les especes 4 pattes postéri- 

eures pentadactyles”.—(“ Etudes pour servir Vhistoire de la Faune Mammalogique de la Chine,” apud 

H. Milne-Edwards’s “ Recherches,” ete., tome i, pp. 146, 147. 4to, Paris, 1868-74). 

t Says Professor Wagner (tom. cit. 120): ‘‘ Hinsichtlich der Benennung der amerikanischen Spring- 

miiuse erinuere ich, dass ihnen der Name Meriones, den Fr. Cuvier auf sie tibertriigt, nicht beigelegt 
werden sollte, indem ihn Illiger an Nager der alten Welt vergeben hat; ich bediene mich daher des yon 

Wagler vorgeschlagenen Namens Jaculus.” That is to say, Professor Wagner objects to M. Cuvier’s 

transferring Illiger’s Meriones to the American type, without seeming to be aware that he is doing 

the same thing himself,—transferring Jaculus to this type. 

' 
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tamaricinus, ineridianus LinGmel.”; the author quotes “ Gerbidlus Desm.” as 

a synonym; the diagnosis of the genus is not applicable to Zapus; and, as 

if to clinch the matter, Illiger expressly enumerates ‘‘ Dipus canadensis Shaw” 

under a preceding genus, Dipus. Hence it is clear that Meriones, as proposed 

by Illiger, had no reference, even by implication, to the American type Zapus. 

But, a few years afterward, in 1825, Fréd. Cuvier (Dents des Mammif. ete. 

p. 187) committed the Gallicism of Meriones, and said: “Le type de ce genre 

est le dipus americanus, de Barton,” without the slightest allusion to Iliger,— 

just as if he were proposing a new genus. All that he did, however, was 

to transfer Illiger’s name to a totally different generic type, to which Illiger 

never intended it to apply. The case is parallel with that of Wagler’s and 

Wagner's transferring of Jacudus from certain Old World types to the Ameri- 

can one. It is immaterial whether or not Meriones is tenable for the group 

upon which Illiger based it; it certainly cannot stand for any other group. 

Hence it is clear that the Aierican animal never had a name based upon 

itself, nor any tenable name, until Zapus was proposed. In establishing the 

genus, I thought it unnecessary to more than briefly allude to the facts in the 

case; but, as { observe some indisposition to coincide in this instance with 

my views, I have thought proper to set forth my reasons at length. 

) ZAPUS HUDSONIDS, Coues. 

SYNONYMY. 

Dipus hudsonius, ZIMMERMANN, Geog. Gesch. ii, 1780, 358, No. 268 (based on the Long-legged Mouse of 

Hudson’s Bay, of Pennant).—Bopp#rr, Elench. Anim. i, 1784, 115 (based on Zimmermann).— 

ScureBER, “Siiug. ... 861, No. 6”.—Fiscuer, Syn. Mamm. 1829, 340 (based on Zimmermann). 

Gerbillus hudsonius, RAFINESQUE, Am. Month. Mag. 1818, 446.—LEsson, Man. i, 1827, 257. 

Meriones hudsonicus, AUDUBON & BacHMAN, Q. N. A. ii, 1851, 251, pl. 85. 

Jaculus hudsonius, Barrp, M. N. A. 1857, 430, pl. 21, f. 5 a~-e—Nrwserry, P. R. R. Rep. vi, 1857, 59 (Cali- 

fornia).—Barrp, P. R. R. Rep. x, 1859, Gunnison’s & Beckwith’s Routes, Mamm. p. 8.— 

Coorer & Suckiry, Nat. Hist. Wash. Terr. 1860, 83, 101, 127.—Hayprn, Trans. Amer. 

Philos. Soc. xii, 1862, 147 (Fort Union).—SaMUvELs, Ninth Ann. Rep. Mass. Board Agric. 1862, 

178 (habits).— GILPIN, Proc. & Trans Nova Scotia Inst. ii, 1870, 60 (Nova Scotia).—ALLEN, 

Bull. Mus. Comp. Zool. i, 1870, 226 (Massachusetts).—TENnNryY, Am. Nat. vi, 1872, 330, f. 101 

(habits)—Mrrriam, Ann. Rep. U. S. Geol. Sury. Terr. for 1871, 1872, 665.—Amrs, Bull. Minn. 

Acad. i, 1874, 70 (Minnesota).—ALLEN, Bull. Ess. Inst. vi, 1874, 60, 65 (Wyoming and Utah). 

Zapus hudsonius, COUES, Bull. U.S. Geol. & Geog. Surv. Terr. 2d ser. No. 5, 1875, 254.—Cours & Yarrow, 

Zool. Expl. W. 100 Merid. 1875, 99. 

Mus longipes, ZIMMERMANN, Penn, Arkt. Zool. i, 1787, 131 (erroneous identification with Mus longipes auct.). 

Mus canadensis, “‘ PENNANT” (merely Latin rendering of ‘‘ Canada rat” ?). 

Dipus canadensis, Davies, Trans. Linn. Soc. iv, 1798, 157, pl. 8, f. 5, 6 (“ Jumping Mouse of Canada ”).— 

Suaw, Gen. Zo6l. ii, 1801, 192, pl. 161 (after Davies).—Turron, Syst. Nat. i, 1806, 100.—Orp, 

Guthrie’s Geog. 2d Am. ed. 1815, 292.—Fiscurr, Syn. Mamm. 1829, 339. 
Gerbillus canadensis, DESMAREST, Mamm. ii, 1822, 331.— Har van, Fn. Amer. 1825, 155.—GopMan, Am. Nat. 

Hist. ii, Ist ed. 1826, p. —; 2d ed. 1831, 94, pl. —; 3d ed. 1861, 94.—Grurrirn, Anim. Kinga. 

y, 1827, 240, No. 624.—EmmMons, Rep. Quad. Mass. 1840, 69.—Tuompson, Nat. Hist. Vermont, 

1853, 44.—Hax, Canad. Nat. & Geol. vi, 1861, 304 (Montreal). 
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Meriones canadensis, LEss., Man. i, 1827, 258.—SCHINZ, Syn. Mamm. ii, 1845, 91. 

Dipus americanus, Barton, Amer. Philos. Trans. iv, No. xii, 1799, 115 (plate, not numbered, opp. p. 124).— 

BARTON, op. cit. vi, 1804, 143 (habits).—Orp, Guthrie’s Geog. 2d Am, ed. 1815, 292. 

Mériones americanus, Fr. Cuvrmr, Dents des Mamm, 1825, 187. No. and pl.75, figs. a, b (teeth. Name not 

formally presented, but inferable from the context). 

Jaculus americanus, WAGLER, Natiirl. Syst. Amphib. 183), 23. 

Meriones americanus, DEKay, N. Y. Zo6l. i, 1842, 70, pl. 24, f. 2. 

Dipus labradorius, TURTON, Syst. Nat. i, 1806, 99 (Labrador Rat of Pennant).—OrpD, Guthrie’s Geog. 2d 

Am. ed. 1815, 292. 

Mus labradorius, J. SABINE, App. Frankl. Journ. 1823, 661. 

Gerbillus labradorius, HARLAN, Fn. Amer. 1825, 157 (after Sabine).—Gopman, Am. Nat. Hist. ii, lst ed. 

1826, p. —; 2d ed. 1831, 97; 3d ed. 1861, 97.—Grirritn, Anim. Kingd. v, 1827, 240, No. 625. 

Dipus labradoricus, FiscuEr, Syn, Mamm., 1829, 338. r 

Meriones labradorius, R1cHarDson, F. B.-A. i, 1829, 144, pl. 7.—WaGner, Suppl. Schreb. iv, pl. 226 B 

(after Richardson).—Dawson, Edinb. N. Philos. Journ. new ser. iii, 1856, 2. 

Meriones labradorus, SCHINZ, Syn. Mamm. ii, 1845, 92. 

Jaculus labradorius, WAGNER, Suppl. Schreb. iii, 1843, 294.—GIEBEL, Siing. 1855, 599; Zeitschr. gesammt. 

Naturw. xxv, 1865, 272 (osteology).—KrnnicotTr, U. S. Patent Office Agric. Rep. for 1856, 

1857, 95, pl. 11 (habits)—MAxXIMILIAN, Arch. Naturg. 1861, p. — ; Verz. Reise N.-Am. 1862, 146. 

Gerbillus sylvaticus, ‘“‘ MircHiLi” (deser. nulla). 

Meriones nemoralis, Is. GEOrFROY, “ Dict. Class. vii,323; pl. fase. 10, n. 2”. 

Gerbillus daviesti, RAFINESQUE, ‘‘ Préc. Découy. Sémiol. 14”. 

? Gerbillus soricinus, RAPINESQUE, ‘ Préc. Découy. Sémiol. 14”.—DESMAREST, Mamm. ii, 1822, 322 (com- 

piled from Rafinesque).—Lesson, Man. i, 1827, 257 (compiled from Rafinesque). 

 Dipus soricinus, FIscHER, Syn. Mamm. 1829, 339 (compiled from Rafinesque). 

? Gerbillus leonurus, RAFINESQUE, Am. Month. Mag. 1818, 446.—DrsMarest, Mamm. ii, 1822, 322 (compiled 

from Rafinesque).—Lrsson, Man. i, 1827, 257 (compiled from Rafinesque). 

? Dipus leonurus, FiscuEr, Syn. 1829, 339 (compiled from Rafinesque). > 

¥ Gerbillus megalops, RAFINESQUE, Am. Month. Mag. 1818, 446.—DrEsMarest, Mamm. ii, 1822, 322 (compiled 

from Rafinesque).—Lrsson, Man. i, 1827, 257 (compiled from Rafinesque). 

? Dipus megalops, FISCHER, Syn. 1829, 340 (compiled from Rafinesque). 

? Gerbillus macrourus, RAFINESQUE. 

? Gerbillus brachyurus, RAFINESQUE. 

Meriones microcephalus, HARLAN, Proc. Zo]. Soe. Loud. vii, 1839, 1—Scninz, Syn. Mamm. ii, 1845, 92 

(compiled from Harlan). 

Meriones acadicus, DAWSON, Edinb. N. Philos. Journ. new ser. iii, 1856, 2, pl. 1. 

Canada Rat, PENNANT, Quad. ii, 172. 

Labrabor Rat, PENNANT, Hist. Quad. 1781, 435, No. 295; Aret. Zool. i, 1784, 132, No. 63. 

Jumping Mouse of Canada, Davies, |. ¢. 

Labrador or Jumping Mouse, GODMAN, 1. ec. 

Canadian Jerboa, SHAW, 1. ¢. 

Labradore Jerboa, TURTON, 1. ¢. 

Canadian and Labrador Gerbil, GrirrirH, 1. ¢. 

Deer Mouse, DEKayY, 1. ¢. 

Gerbille du Canada, DESMAREST, 1. c. 

Mérione du Canada, Lesson, 1. ¢, 

Gerbille soricine, de la baie @ Hudson, queue de lion, et aux yeux noirs, Luss., |. ¢. 

Canadische, Labradorische, Kleinkipfige Hiipfmaus, SCHINZ, |. ¢. 

DESCRIPTION. 

A. Cranial characters—In comparison with the Murine forms with which 

it has been associated, this animal presents many strong peculiarities of the 

skull and teeth. Among these may be enumerated the presence of an addi- 

tional tooth in the upper molar series, causing an inequality in the formulse 

of the two jaws; the size and shape of the anteorbital foramen, with its 
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supplementary foramen or nick just beneath; the extension of the malar 

bone up the slender styloid zygomatic portion of the maxillary till it sutures 

with the lachrymal, and the slenderness and depression of the rest of the 

zygomatic arch ; the shortness and transverse position of the bullae auditorie ; 

the position of the maxillo-palatine suture; expansion of the posterior nares, 

&e. The skull, as a whole, is shorter for its width, though the zygomata are 

more nearly parallel ; it is also deeper for its other dimensions, with a greater 

degree of convexity, both lengthwise and crosswise, of the superior contour. 

Nevertheless, its general superficial resemblance to that of Mus proper is evi- 

dent. Compared with that of Mus musculus, which is of about the same size, 

we see in each species the same general shape and delicate papery condition, 

without strong angularity, as well as many close coincidences in detail, indi- 

cating that the Murine affinities of the animal are with typical Mus, Hespero- 

mys, &c., and not with the Arvicoline group of Murida@, in which the skull is 

notably heavier, more massive, and more angular. 

As to the general shape of the skull, there is little to be added to the 

foregoing, except such points as, being equally applicable to the familiar Mus 

musculus, need not be recapitulated; we may therefore at once proceed to 

details, in giving which I frequently compare the skull with that of Mus to 

indicate its departures from ordinary Murine features. 

The anteorbital foramen, which transmits the masseter in this instance, 

and which constitutes a prime peculiarity of the skull, is of great size and 

obliquely oval in shape. Instead of being circumscribed by a plate of bone, 

as in Muridg, it is defined externally by a very slender styloid process of the 

maxillary, which is strengthened by the upward extension of the malar, 

applied as a splint along its whole length. Below this main foramen there is 

another much smaller one, which transmits the nerve. This is sometimes a 

complete foramen, separate from the other; sometimes only a deep notch in 

the lower border of the main opening; and this difference niay be observed 

on the two sides of the same skull. I am ready to believe that this lesser 

‘“anteorb- opening, giving passage to the superior maxillary nerve, is the true 

ital” foramen itself; for it seems to correspond to the lower part of the large 

slit which, in Muride, is walled in by the maxillary lamina, and it is’ formed 

by a little plate of bone, which rises as a ridge from the alveolar portion of 

the jaw, and bends over to abut against the main wall-of the maxillary. In 

eases in which this plate fails to reach the main wall of the maxillary, so that 
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only a notch and not a foramen results, the correspondence of the whole 

opening with the pyriform slit of the Muride@ is very evident, and the relation 

of the parts is fully established, though the shape is quite different. 

The contour of the parts surrounding the foramen is such that the zygo- 

matic process of the maxillary stands out at a right angle at a point scarcely 

above the level of the alveoli. The anterior root of the zygoma is hence 

notably depressed in position; there being no forward-upward reach of the 

lower border of this arch, so evident in Muride. The zygoma, in fact, is 

nearly horizontal in all of its length along the under side; but anteriorly the 

upper edge rises prominently, in consequence of the unusual extension of the 

malar up the maxillary, already mentioned. The malar runs all the way up 

to the lachrymal bone, affording a circumstance which I believe to be rare, 

namely, a lachrymo-malar suture like that which is found in Dipodide and 

Pedetide. This ascending spur of the malar is, moreover, expanded into a 

rather broad lamina, partly defending the orbit, thus supplying a wall that, in 

most cases, is afforded by expansion of the zygomatic process of the maxil- 

lary; the latter being in this case of styloid character. In its continuity, 

the malar is a slender rod; behind, it underlaps a short spur of the squamosal 

with simple squamous suture. d 

The general shape of the orbit is much the same as in Mus. In both, 

the squamosal forms much of the posterior orbital wall; the orbito-sphenoid 

being correspondingly reduced. The antero-exterior corner of the parietal 

reaches to the brim of the orbit. 

The rostral portion of the skull bears to the rest about the same propor- 

tion as in Mus, and is equally attenuate anteriorly, though thicker at the base, 

and consequently more tapering. The ends of the nasals project conspicu- 

ously beyond the plane of the incisors; behind, these bones terminate oppo- 

site the ends of the intermaxillaries; the suture of the frontal with each of 

them, as well as with the maxillaries, being nearly in one transverse jagged 

line. The intermaxillaries develope a strong alveolar plate, separating the 

superior incisors for nearly half their length; this, with the projection of the 

nasals and backward set of the much-curved teeth, results in a snout strikingly 

like that of the Saccomyide. The feeble, retreating under jaw, densely hairy 

upper lip, and small nasal pads bear out this resemblance in the external 

physiognomy. 

As in Mus, the interorbital constriction is moderate, being about as wide 
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as the rostrum at base; and there is no trace of a postorbital process. The 

parietals are nearly square, though somewhat emarginate in front, to corre- 

spond with the convexity of the frontal. There is little, if any, dipping-down 

of a postero-exterior angle, so well exhibited in Mus. The interpariectal is of 

large size transversely, though narrow in the other direction ; it reaches across 

the whole width of the combined parietals, bounding them both posteriorly, 

as it is itself bounded by the occipital. The extent of this narrowly ellipti- 

cal transverse interparietal is greater than in Mus; its corner is at a point 

where the back outer angle of the parietal, back upper angle of the squamo- 

sal, and front upper angle of the occipital all come nearly together. The 

squamosal closely resembles that of Mus in size, shape, and connections ; 

there are the same extensive vacuities about the petrosal, with a similar strong 

clasp, bridging over the opening just above the meatus, running from the root 

of the zygomatic process to the back edge of the bone. The mastoid is of 

moderate size, developing nothing to be fairly called a process, wedged 

between the paroccipital process and the squamosal, at the postero-lateral 

corner of the skull. It is confluent with the petrosal, but partially fissured 

away from the surrounding occipital elements. The supraoccipital is of large 

size and convex contour; the occipital crest is slight, so that the plane of the 

occiput is not well defined from that of the superior surface of the skull, the 

two meeting with a continuous curve, more convex than in Mus. The upper 

border of the occipital is nearly straight, and bounded quite across by the 

interparietal ; next comes a considerable piece of squamosal suture, and then 

the mastoid. The foramen magnum is of great size and nearly hexagonal 

shape; most of it being in the plane of the occiput, with only a slight nick 

inferiorly. The condyles are protuberant and convergent; the condyloid fora- 

men is close beneath their articular surfaces. The paroccipitals are well- 

marked perpendicular processes. The basioccipital narrows very rapidly, owing 

to the strong inward trend of the petrosals, and ends by transverse suture, as 

usual, with the basisphenoid, opposite the ends of the petrosals. Its under 

surface shows a pair of slight depressions, with a median ridge. 

The posterior nares are of ample dimensions, owing to the wide separa- 

tion of the pterygoids. These bones are long, straight, and styloid, with a 

slightly-clubbed extremity in close approximation to the ends of the petrosals. 

The palate ends behind with a broad, rounded emargination opposite the last 

molars. This formation is very different from that of Jus, in which the bony 



472 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

palate extends back of the molar series, and the contracted interpterygoid 

space is narrowly angular. The maxillo-palatine suture of Zapus, likewise, 

is differently located, being opposite the interspace between the penultimate 

and preceding molar, instead of much farther back. There is a pair of con- 

spicuous palatal foramina opposite the penultimate molar. The contour of 

the palate differs from that of Mus, and perhaps a majority of allied Rodeuts, 

in being broader in front than behind. The incisive foramina are of great 

length, as well as quite broad, reaching from little behind the incisors to oppo- 

site the molars; the perforation is half in the intermaxillary, half in the max- 

illary ; the bony septum is swollen except at its posterior part. 

The form of the descending process of the mandible is a strong charac- 

ter of Zapus in comparison with Mus, &c., in which this plate of bone is 

more or less squarish, and vertical or nearly so. In Zupus, the same plate is 

strongly twisted out of the axis of the jaw, standing diagonally outward and 

upward,—very much, in fact, as in Saccomyide. The coronoid is rather weak, 

falcate, acute, with a strong slope; it slightly overtops the condyle. The 

latter sets strongly backward, though it is rather more erect than in Mus. The 

incisor causes a moderate protuberance outside, at the root of the condylar 

process. Inside, nearly opposite, is the conspicuous foramen of the inferior 

maxillary nerve. i 

B. Dental characters—The superior incisors are short and stout, with a 

strong curve; their anterior faces strongly suleate, with the outer half of the 

tooth rabbeted down so that the groove is plainly visible from the side. The 

inferior incisors are not specially noteworthy. The molar series differs from 

that in Muridz proper (except Sminthus) in the presence of a small premolar 

in the upper jaw, with no tooth to correspond in the lower series. This 

minute premolar is single-rooted; the three following teeth have three roots 

apiece,—a lengthwise pair of slender fangs outside, and a single stout fang, 

apparently formed of two coalesced roots, inside. The lower molars have 

each a pair of roots, in single lengthwise series. The upper premolar is the 

smallest of the whole, and simply circular; the next two are about equal in 

size; the last is much smaller. <A similar proportion is seen in the under 

series. The pattern of the molar crowns is much ‘complicated. 

C. External characters.—A general Murine form is modified by the great 

development of the hind limbs (much as in Dipodide or some forms of Sac- 

comyide), and especially of the pes itself; an unusual length of tail, which 
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greatly exceeds that of the body; a peculiar condition of the external ear; 

and a physiognomy quite like that of the Succomyidea. There are also well- 

developed internal cheek-pouches, shared, in a less degree however, by various 

American Muridea.* These pouches, as well as can be judged from alcoholic 

specimens, are relatively about as large as those of Tamas for instance. 

The body of Zapus is large behind, in correlation with the greatly-devel- 

oped posterior limbs, and tapers to the fore in a regular manner; the head 

being comparatively small, and there being no noticeable constriction of the 

neck. The head is conoidal, with a prominent and rather blunt snout and 

retreating under.jaw. The rather small eye is midway between the nose and 

ear. The upper lip is not visibly cleft, and is densely hirsute, with a fringe 

of hairs depending over and almost hiding the small front teeth. The naked 

muffle is of rather small size, and entirely inferior in position; above it, the 

hairy skin crosses with a deep transverse crease, forming a sort of imperfect 

overhanging flap, which is freely movable back and forth, even in alcoholic 

specimens, and looks as if it might be drawn down to partially cover the nos- 

trils. (I have observed much the same thing in Saccomyide.) ‘The nose-pad 

is impressed with a pair of median vertical grooves, and a transverse one is 

seen in some cases. The nostrils are completely lateral in position. The 

whiskers are rather sparse, but some of them are nearly half as long as the 

body. 

The structure of the external ear is rather remarkable (among Rodents) 

for the provision for perfect closure of the meatus, as in the Sorzcide for 

instance. The antitragus develops into a great flap, completely reversible, 

and capable of being applied against the meatus; and such, in fact, appears 

to be its usual position. The tragus, likewise, expands into a wide frill, or 

thin, free, rounded border, which ordinarily lies in apposition with the anti- 

tragal lobe opposite, completing the closure of the ear. On turning over 

these two flaps, the vestibule of the ear is seen to be of unusually large 

dimensions. The conch itself is of an ordinary contour, coming to a blunt 

*The presence of cheek-poucbes in the genus Hesperomys was first noted in 1880 by Gapper, who 

referred specimens of the common Hesperomys leucopus to Cricetus on this account, establishing a species 

C. myoides. In this matter, he was succeeded by Baird in 1857, who also recognized the pouches, and 

endorsed a Hesperomys myoides mainly upon this feature, failing, however, to observe that they also 

existed in other species of the same genus. At the same time that Mr. J. A. Allen announced the before 

unknown pouches of Zapus hudsonius, he also showed that they occurred as well in various species of 

Hesperomys ; and my subsequent dissections have satisfied me that pouches are present in all the North 

American species of Hesperomys proper ; i. e., the subgenus Vesperimus as established by me: Proc. Acad, 

Nat. Sci. Phila. 1874, 178. 
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point above; the anterior third is folded close back. The back of the ear 

and the fold of the conch are sparsely pilous; the exposed parts of the front 

of the ear being more thickly clothed. The antitragal pad bears on its outer 

surface a special tuft of long hairs; its other side being naked, as are both 

sides of the flap of the tragus. 

The fore limbs are absolutely small, as well as short in comparison with 

the hinder ones; and they seem to be placed rather far forward, though this 

appearance may be due, in part at least, to the tapering shape of the body. 

The hands are pilous above, naked below. There are four perfect fingers, 

with ordinary claws, and a rudimentary thumb, which bears a flat, blunt nail. 

The third digit is the longest; the fourth, second, and fifth being successively 

shortened. The digits are regularly transversely scutellate below. The palm 

is granular throughout, with a pair of large smooth pads (inner and outer) 

near the wrist, and three smaller tubercles at the basesof the digits; two proper 

to the second and fifth, respectively, one common to the third and fourth. 

The elongation of the hind limbs, which confers the high degree of 

saltatorial power upon this animal, like-that of Dipus, &e., is especially notice- 

able in the pes, which exceeds the crus in length. This development of the 

foot, nevertheless, is not accompanied by reduction of the digits in number, 

nor by any imperfection of their respective metatarsals. The number of 

these bones has been queried: I find five, perfect from end to end, with com- 

plete tarsal and phalangeal articulations. The foot is clothed above with 

short, soft, silky hairs, quite different from the hirsute pelage of the body; 

below, it is entirely naked, though the lateral fringe of hairs encroaches upon 

the contracted heel. The sole is perfectly smooth (as in Mus) for about half- 

way, then granular; the digits are transversely scutellate underneath. There 

is a well-defined tubercle on the inner side a little distance above the base of 

the first digit, and four others at the bases of the digits; three proper to the 

first, second, and fifth, respectively, one common to the third and fourth. 

There are five perfect and normally-clawed digits. The first is shortest, and 

also situated rather high up, so that its tip reaches only to about the base of 

the second. The fifth is next longer, reaching the middle of the fourth. The 

third slightly exceeds the fourth and second, which are about equal to each 

other. There is much basal webbing between the three intermediate digits, 

especially between the third and fourth, which carries their apparent bases 

far beyond the bases of the lateral digits. 
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In its relative length, the tail exceeds that of any other North American 

(mammal?) Rodent, always greatly exceeding the head and body, and some- 

times measuring nearly twice as much. It is cylindrical, with uniform taper 

and very slight caliber, coming to a fine point with a slight pencil of hairs. 

Its hairiness is about on a par with that of Mus musculus, decumanus, &c.; 

that is to say, insufficient to hide the verticillate whorls of scales between 

which the short hairs spring. 

The general pelage of this animal is coarse and hispid, with little gloss, 

and presenting a streaky or ‘‘staring” appearance, owing to the number of 

bristly hairs which are mixed with the softer under fur. The color varies a 

good deal in different specimens, though one pattern is pretty constantly pre- 

served. About one-third of the colored part of the fur—that is to say, a 

dorsal strip about as wide as the lateral strip on either side—is brownish- 

yellow, heavily shaded with brownish-black. The sides, with the outer 

surface of the limbs, are of this same sandy-yellowish, but so slightly lined 

with the blackish that the purity of the light color is scarcely interfered with. 

The under parts are snow-white, with a pretty sharp line of demarkation 

from the colored areas. The backs of the hands and feet are whitish. The 

dark tail is rather indistinctly bicolor, to correspond with the body-areas, 

brown above, whitish below. The ears have a light-colored rim. The 

whiskers are mostly black. The basal part of the fur, in the colored areas, 

is gray or plumbeous, excepting just along the line of junction of the tawny 

of the sides with the white of the belly, where the hairs are white to the 

roots, like those of the belly. To this absence of dark bases of the hairs is 

due the appearance of a fulvous stripe along the sides, sometimes quite 

strongly marked, much as in species of Perognathus or Cricetodipus. In these 

cases, there are thus four styles of coloration from back to belly: the dark 

dorsal area, mixed blackish and sandy, with plumbeous roots; sandy, with 

little or no blackish, but still with gray roots, sandy, with white roots; and, 

finally, pure white. The variations to which the species is subject lie in the 

brightness or dullness of the tawny, and its lining with a varying amount of 

blackish; the degree of distinctness of the dorsal area from that of the sides, 

and of this from the white of the belly; and in the sharpness or indistinct- 

ness of the tawny lateral stripe along which the hairs are white at the roots. 

The line of the belly-white is pretty constantly sharp, as in Hesperomys; but 

there is often a gradual shading from the dark dorsal area to the tawny 
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of the sides, and the latter is sometimes very pale yellowish-gray, &e. TI 

have observed no plumbeous or entirely gray stage like that frequently or 

usually seen in young Hesperomys ; and I have failed to determine what defi- 

nite relation, if any, the observable differences in coloration bear to sex 

or age. 

The animal varies much in size, and to some extent in proportions, 

especially the length of the tail. This is the most variable dimension, as 

usual in all such cases of high development of parts. A tendency to superior 

size in specimens from the Rocky Mountains and westward has been noted. 

The following table of measurements of an alcoholic series indicates very 

fairly the dimensions, and, to some extent, the variations in size and pro- 

portions :— 

TABLE I.— Measurements of twenty-one alcoholic specimens of ZAPUS HUDSONIUS. 

Skulls measure from 0.90 to 1.00 by 0.45 to 0.50. 
| 

2611 | West Northfield, Ill... 

2 e From tip of nose to— Tail— | Length of— 
o 

a cA Localit, 8 3 od 
as y- as = S S 
i - a 2 & iS 

ae Sect Peale Sho) Caan Di il eee ine 
A | A io) a a & a 

PE ING: CUTS et Nets Geena eo Seem SDSEnoo OSS OS acnSone se ones *0.45 0. 80 1.00 c 2.75 5. 00 0. 40 1.20 

2393) eMiddlebore! “Masse. 2-2-2 22- -4 asa nce eae eee 0. 42 0.75 1.00 2.90 5.29 0. 35 1.18 

0.45} 0.90} 1.00] 3.00] 5.00] 0.37] 1.20 
0, 42 0. 80 0.95. 2.75 4.50 0.45 1.18 

0. 40 0. 20 0.95 3. 60 ayn Basacse I edcaces: 

odie = 0. 43 0. 85 1.00 2.79 4.795 0,35 1.15 

2504) Burlinetony Vits-<=-.-- s-=0 cc encess<--eccmence= = aneeeeeen 0. 45 0. 90 1.00 3. 30 5.35 0. 40 1.18 

2599) |ioW ethéexsfield:|\Conn.)-02.,--c-c2ses soc So eee ese oeeeee 0.45 0. 20 1.00 2.75 4. 80 0. 40 1.10 

0.45 0. 80 1.00 2.75 4.35 0. 36 1.15 

0.45 0. 90 1.10 3.10 4.95 0.45 1.15 

0. 50 0.95 1.00 3.20 HU os siecscttessssass 

0. 45 0. 85 1,00 2. 85 4.90 0. 40 1.15 

0.45 0.90 1.00 3.00 5.00 0. 40 1.15 

O04) Pehigaelpwia see ssesesinecennsec= mete mae eae eeee 0.45 0. 85 1,00 2.90 4.65 0. 45 1.13 

SRGGL s Carlisle eo vane tana winco camera la ete ae ie ee eee 0.45 0. 85 1.€0 2. 85 4, 50 0. 45 1.15 

2602) |<... Goss eee 22 0. 45 0. 85 1.00 2. 85 4.75 0. 45 1.15 

2603 |....-. Ojos sea eee 0. 40 0. 80 0.95 2. 60 4. 40 0. 40 1,05 

4, 

2610) |) Upper Missourt River-c--.---.c-> ssosss en se tees eee eeee 0.50) 1.00 1.15 3.00 5. 

1929) (Platte River qNebrman--soucsce cess seceeace cee soe eeeeaae 0. 40 0. 80 0, 95 2.75: 4.50 0.45 1.12 

2609 | Steilacoom, W. T.-....-----..-- Sot och eeeor cn ean eee 0. 45 100))| 22s e4|ecee ee 6.10 0. 50 1.35 

Seat ose) S2eG2 S505 SS aaahesscgtaAcisessaos0 155 0.44 0. 86 0.99 2. 89 4.90 0, 42 1.15 Average 

*All measurements are in English inches and decimals. 

GEOGRAPHICAL DISTRIBUTION. 

The dispersion of Zapus hudsonius in North America can at present be 

given only in somewhat general terms, pending precise information respect- 
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ing both northern and southern limits of its distribution. It inhabits the 

greater part of British America and the United States, from Atlantic to 

Pacific. ‘The northernmost recorded locality I have noted is Great Slave 

Lake, latitude 62°; and the southernmost is Virginia, where I havé myself 

observed it. It was originally described from Hudson’s Bay, Labrador, and 

Canada, and appears to be particularly numerous in the last-named region and 

northern half of the United States. Audubon surmises, with much reason, 

that it exists south of Virginia, at least in mountainous regions; while there 

is no doubt of its presence in elevated portions of Arizona and New Mexico, 

which harbor such a truly boreal animal as Gulo luscus. We have found it 

in Dakota, and it is known to occur on the Pacific coast, in Washington Ter- 

ritory; while the moist and comparatively warm climate of the wooded 

region, thence northward, we may properly surmise, will carry its habitat far 

into Alaska. Its dispersion will probably ultimately prove to be little, if any, 

less extensive than that of Hesperomys leucopus; although, as it is more 

strictly a woodland animal, there are large treeless areas within its general 

range where probably it does not exist. 

HISTORY OF THE SPECIES 

The latter part of the last century gave us our earliest accounts of this 

species, under various names, from three apparently separate and independent 

sources,—Pennant, Davies, and Barton. Thomas Pennant is said to have first 

described the animal under the name of the ‘Long-legged Mouse of Hud- 

son’s Bay”, or some equivalent expression ;* and’ this became the basis of 

the first technical appellation quoted, Dipus hudsonius, conferred by Pro- 

fessor Zimmermann in 1780. Pennant erred in hastily identifying the ani- 

mal sent from Hudson’s Bay by Mr. Graham with the Mus longipes of Pallas, 

or Dipus meridianus of Gmelin, an Asiatic quadruped. The same author had 

also a ‘‘ Labrador Rat”, which is no other than the present species. J. Sabine 

is currently accredited with the term Mus labradorius, derived from this 

source; but a Dipus labradorius had before appeared, upon the same basis, 

in Turton’s English version of the Linn.-Gm. Systema Naturee (1806). 

About the year 1798, General Thomas Davies communicated to the Lin- 

nean Society an aceount of an animal he called the ‘Jumping Mouse of 

Canada”, which was published in the Transactionst of that body for 1798, the 

* The reference is not at hand as I write. 
tAn Account of the Jumping Mouse of Canada. By T. Davies. < Trans. Linn. Soc. iv, 1795, pp. 

155-157, pl. 8, two lower figs. Named Dipus canadensis on p. 157. 



478 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

species being called Dipus canadensis. The article was immediately copied 

into Tilloch’s Philosophical Magazine,* with reproduction of the colored 

plates by which it was illustrated. These same figures, representing the ani- 

mal in activity and in repose, were also copied by Dr. G. Shaw in his General 

Zodlogy in 1801 (plate 161), and the species became established upon this 

name “canadensis”, already the third one bestowed upon it. 

The fourth designation of the species, “‘Dipus americanus”, 1s derived 

from Barton; it really anticipated Davies's ‘‘canadensis”, though not in date 

of publication. In the year 1795, Prof. B. 5. Barton communicated an account 

of the species to the American Philosophical Society, which body published 

it in the fourth volume of their Transactions,+ bearing date 1799. In this 

article, the learned and ingenious author named a species, Dipus americanus, 

on page 115; he discussed at length its probable relationships with Dipus 

hudsonius of Zimmermann, and with “ Mus longipes”, coming to the conclu- 

sion it was distinct; and finished with an interesting account of its habits. 

Some years later, the same writer presented to the society a second papert 

on the species, devoted to further consideration of the creature’s habits, 

with special reference to its torpidity or hibernation. These excellent 

accounts of Professor Barton’s have probably not been excelled in accuracy 

of detail. 

We thus see how the species came to be generally known by three dif- 

ferent names, hudsonius, canadensis, and labradorius—to say nothing of the 

“Mus longipes”. Later authors are nearly equally divided in their use of 

these terms, but Audsonius clearly has priority. Coming to later synonyms, 

I find a quotation of a Gerbillus sylvaticus, a name said to have been proposed 

by 8S. L. Mitehill, without accompanying description; and also of a Meriones 

nemoralis, attributed to Is. Geoffroy St. Hilaire. These references I have not 

been able to verify. 

After treating of ‘ Gerbillus” canadensis, in his Fauna Americana, in 

825, apparently from fair acquaintance with the animal, Dr. R. Harlan, in 

839,§ described specimens from Philadelphia as a new species under the 

* An Account of the Jumping Mouse of Canada, Dipus canadensis. By T.Davies. < Tilloch’s Phil. 

Mag. i, Aug. 1792, pp. 285-287, pl. viii, figs. (colored) 1,2. (From Tr. Linn. Soe. iv, 1798, pp. 155-157.) 

tSome account of an American species of Dipus or Jerboa. < Trans. Amer. Philos. Soc. iv, No. 

xii, pp. 114-124, with pl. not numbered opp. p. 124. “Read” 1795; vol. dated 1799. 

tSupplement to the account of the Dipus americanus, in the IV. Vol. of the Transactions of the 

Society. See No. XII. < Trans. Amer. Philos. Soe. vi, 1804, pp. 143, 144. Read Dec. 1803; vol. dated 1804, 

§ On a New Species of Meriones. < Proc. Zoél. Soe. Lond. vii, Jan. 1839, p. 1. Subsequent to the 

collection of the anthor’s papers published by Lydia R. Bailey, under the title ef “Medical and Physical 

Researches” (8vo, Philada, 1835). 
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name of Meriones microcephalus. Yn 1856, Principal J. W. Dawson rede- 

scribed* the species as new, from Nova Scotian examples, under the name 

of Meriones acadicus. But the characters adduced by these authors in neither 

case indicate specific distinction, viewed in the light we now have on the normal 

variability of this animal. 

Though scarcely pertaining legitimately to the history of the species, 

numerous vague indications by Rafinesque of American species of ‘ Gerbidlus” 

may be here alluded to. The original quotations, together with the accounts 

compiled, chiefly by certain French writers, from Rafinesque, will be found 

in the foregoing list of synonyms. If the several supposed species have any 

foundation in nature, they are, in all probability, referable to Zapus hudsonius ; 

but I doubt that the “long-tailed”, “short-tailed”, “lion-tailed”, “shrew-like”, 

and “big-eyed” Gerbilli of M. Rafinesque are aught else than mere figments. 

This writer is also said to have renamed Davies’s animal under the style of 

Gerbillus daviesii, while he is entitled to the credit of leading American 

authors in giving the specific term hudsonius its rightful priority. 

In 1865, Professor Giebelf gave some account of the osteology of the 

animal, the dentition of which had before been specially treated by Fr. 

Cuvier (Zs. c.). In 1872, the habits of the species were made the subject 

of a special paper by Prof. Sanborn Tenney}. For additional information 

respecting its habits, reference may be made to the writings of Audubon and 

Bachman, DeKay, Samuels, and Kennicott (//. ss. cc.). 

* Notice of the species of Meriones and Arvicola found in Nova Scotia. < Edinburgh New Philo- 

sophical Journal, new series, iii, 1856, p. 1. 

t Zur Osteologie des labradorischen Springers, Jaculus labradorius. < Zeitschr. gesammt. Naturw. 

ZXy, 1865, pp. 272-274. 
¢ Hybernation of the Jumping Mouse. < American Naturalist, vi, 1872, pp. 330-3382, fig. 101. 
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LETTER OF TRANSMITTAL. 

Orrice or U. 8. GEoLogicaL 

AND GEOGRAPHICAL SuRVEY OF THE 'l'ERRITORIES, 

Washington, D. C., December 1, 1876. 

Sir: I have the honor to transmit herewith, for publication as one of the 

series of Monographs of North American Rodentia, a memoir upon the fam- 

ily Saccomyide. 

This article is based upon the material contained in the National Museum, 

Smithsonian Institution, including all the specimens collected by yourself, or 

by the naturalists of the Survey under your direction. It is reproduced, with 

additions and other modifications, from my paper entitled ‘‘A Critical Review 

of the North American Saccomyide”, published in the Proceedings of the 

Philadelphia Academy of Natural Sciences for 1875, pp. 272-327. 

I an, Sir, &c., : 
ELLIOTT COUES, 

Assistant Surgeon U.S. A., Secretary of the Survey. 

Prof. F. V. Haypen, 

U.S. Geologist-in-charge, &c., &c. whe 
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Famiry SACCOMYID AE. 

PRELIMINARY CONSIDERATIONS. 

The family Saccomyid@, as understood and defined in this article, con- 

sists of the genera Dipodomys, Cricetodipus, Perognathus, Heteromys, and 

“Saccomys”.* The animals composing the family are confined, as far as now 

known, to North and Middle America and the West Indies. They may be 

immediately recognized by the possession of ample ezternal cheek-pouches, 

lined with furry integument, and opening outside the mouth, taken in connec- 

tion with a general Murine aspect; for the Geomyide, which are the only 

other Rodents known to possess such cheek-pouches, are entirely different in 

external appearance. . 

*The genus Saccomys of Fr. Cuvier was probably based upon a species of Heleromys, and is there- 

fore likely to prove to be a synonym of the latter,.as Dr. Peters has endeavored to show. (See Monatsb. 

Akad. Berlin, 1874, pp. 354-359.) The genus Abromys of Gray (Proc. Zobl. Soc. 1868, 202) is not included 

in the above enumeration, as it is not recegnizable. It is doubtless equivalent to Perognathus. (See 

this memoir, beyond.) 

In the valuable paper to which. allusion has just been made (“ Uber die Taschenmiiuse, Nager mit 

fusseren taschenformigen Backentaschen, unl eine neue Art derselben, Heteromys adspersus, aus Pana- 

ma”. <Monatsb. kéngl. preuss. Akad. Wiss. Berlin, Mai 1874, SS. 354-359, mit Taf.), Hr. W. Peters 

remarks (p. 356) respecting Saccomys as follows : — 

“Von diesen beiden letzteren [Gattungen Heteromys, Saccomys] ist die Gattung Saccomys nach 
einem einzigen ganz jungen Exemplar aufgestellt, welches sich yon den bisher bekannten Arten der 

Gattung Heteromys durch den Mangel platter Stachelborsten und eine etwas verschiedene Schmelzfaltung 
der Backziihne auszeichnet. Nach einer genauen Vergleichung der Cuvier’schen Abhandlung iiber 
Saccomys bin ich indess zu der Uberzeugung gekommen, dass diese beiden Merkmale in diesem Falle 

‘nicht hinreichend sind, um die Aufstellung einer besonderen Gattung zu rechtfertigen.. Denn 1, bemerkt 

man auch bei anderen Nagern, die im reiferen Alter mit Stachelborsten versehen sind, dass diese bei 

ganz jangen Thieren noch nicht zum Vorschein kommen, und 2. ist die Verschiedenheit der Schmelz- 

bildung der Backziihne zwischen Saccomys und Heteromys nicht grisser als bei Individuen verschiedenen 
Alters derselben Art anderer Nager, z. B. von Myoxas glis und Spalax typhlus. Ich bin daber der Meinung, 

dass Saccomys mit Heteromys zu vereinigen sei.” And, respecting the questionable -habitat of the species 
S. anthophilus, the writer adds, in a foot-note :—“ Bekanntlich griindete Fr. Cuvier seine Annahme, dass 

Saccomys anthophilus n or d amerikanisch sei, darauf, dass Kunth in den Backentaschen seines Exemplars 

Bliithenreste von Securidaca L. fand. Hr. Prof. Braun hat mir indessen giitigst mitgetheilt, dass dio 
meisten Arten der Polygaleen-Gattung Securidaca L. Brasilien und Columbicn, einige Westindien ange- 
héren, eine Art aus Mexico angefiihrt sei. Dieses spricht daher dafiir, dass das Vaterland yon Saccomys 

onthophilus you dem der bisher bekannten Arten yon Heteromys nicht verschieden svi.” 

457 
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A group Saccomyina,* under a family Muride, was established in 1848 by 

G. R. Waterhouse to contain all those American Rodents which have external 

cheek-pouches, and consequently included the genera Geomys and Thomomys, 

as well as those just specified. Such comprehensive acceptation of the group 

as a family was endorsed by Baird in 1857, and more recently by Mr. I. R. 

Alston.t These authors agree, furthermore, in dividing the Saccomyide, as 

understood by Waterhouse, into two subfamilies; Professor Baird’s groups 

being Saccomyine+ Geomyine = Saccomyidz, while Mr. Alston, with unnec- 

essary § change of nomenclature, makes Geomying + Heteromyine = Geomy- 

ide. ‘Thus a nominal disagreement is brought about, when really these two 

authors are at one, both in their valuation and their definition of the groups in 

question. || 

I accept the groups as originally indicated by Waterhouse, and as limited 

by Baird and Alston, but I differ in my valuation of them, considering that 

*“ Saccomyina”—a name informally proposed 10 the text, p. 8, vol. ii, of the Nat. Hist. Mamm. 

(1848), as the “ provisional” designation of a group of no assigned valuation, with the following definition 

in a foot-note: — 

“A group of Rodents found in North, and Central America, and in some of the West India Islands ; 

all the species of which possess cheek-pouches, opening exterually ; they have 5 molar teeth. In some 

the teeth are rootless, and the tail is short ; they constitute the genus Geomys; in others the tail is long, 

and the molars are rooted, as in the genus Heteromys, Saccomys, and Perognathus. Dipodomys no doubt 
also belongs to this section, which I provisionally form for genera which there appear to be good reasons 

thus to unite.” (See also K. Johnston’s ed. of Berhaus’s Physical Atlas, Table of the Orders Rodentia and 

Ruminantia, No. 5, folio, Edinburgh, 1849.) 

In his earlier papers, Waterhouse had placed Geomys among true Murine forms in a “ family” 

Arvicolide. See “ Observations on the Rodentia, with a view to point out the groups, as indicated by the 

structure of the Crania, in this order of Mammals.” < Charlesw. Mag. N. Il. viii, 1839, pp. 90-96, 184— 

188, 274-279, 593-600 ; wood-euts. (See also Apn. Mag. Nat. Hist. viii, 1841, pp. 81-84; x, 1842, pp. 197— 

203, 344-347; and P. Z. S. 1839, pp. 172-174.) 
+t Mammals of North America, p. 365 (4to, Washington, 1857). 

t On the Classification of the Order Glires. < Proc. Zodl. Soc. Lond., Jan. 1876, pp. 61-98, pl. iv. 

(See especially pp. (9 and 87.) A paper no student of the Rodentia should fail to consult. 

§ I cannot agree with Mr. Alston that, because Fréd. Cuvier’s genus Saccomys is doubtless a synonym 

of Heteromys Desm., it is in consequence necessary to derive the name of the subfamily from the latter, 

and speak of Heteromyina instead of Saccomyina. It is always admissible to derive the name of a sub- 

family or family from any one of its component genera, though, of course, desirable that such namo 
should indicate a characteristic or otherwise leading generic type. Hence, though Saccomys is an 
undoubted synonym, it isnot necessary to discard the terms Saccomyinaw and Saccomyid@, long established 
and in general employ, as well as suggestive and pertinent. 

|| Brandt, perhaps alone among late leading writers, dissents from the views here implied. “ In his 
recent paper on the classification of the Rodentia in Beitriige zur niihern Kenntniss der Siiugethiero 
Russlands, 1855, 188, [he] establishes a family of Sciuro-spalacoides to contain Geomys and Thomomys, as 
constituting a connecting link between the Sciuriaw and a family of Spalacoides, typified by Spalaa, 
Siphneus, Ellobius, &c. He dissents from the views of Waterhouse in combining Geomys and Thomomys 
into a family with Perognathus and Dipodomys. Perognathus he considers rather as a Muroid, and coming 
next to Cricetus, while Dipodomys, or rather Macrocolus,is placed as the type of a sub-family Macrocolini 
under the Dipodoides. I think, however, a revision of the subject, with more ample materials before him, 
will satisfy this eminent zoologist of the soundness of Waterhouse’s view.”—(Quoted from Baird, M. N. 

A., pp. 365-6, as pertinent to the history of the subject, and as a statement in which I fully concur.) 
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each should rank as a family; for, as I have already attempted to show, * 

the great difference im configuration between the Geomyid@e and Saccomyide, 

though only a matter of secondary consequence, is codrdinated with struc- 

tural characters important enough to warrant the erection of the subfamily 

Sacconyine into a family Saccomyide, distinct from, though unquestionably 

standing next to, the family Geomyrde. 

It may be conceded that this valuation was virtually, if only incidentally, 

set forth in 1868 by Dr. J. KE. Gray,t who, though using a terminology (“ Sac- 

comyine”) indicative of a subfamily, nevertheless speaks of “the family” of 

Pouched Mice, from which Geomys and Thomomys are excluded. 

Tu 1872, Dr. T. Gillf first formally recorded a family Saccomyide as 

equivalent to the subfamily Saccomyine of Baird, 1857, and of Gray, 1868, and 

to the subsequent Heteromyine of Alston, 1876. The group thus accorded 

full family rank was placed next to the family Geomyide, the two together 

constituting one of the author’s numerous taxonomic refinements, a ‘super- 

family” (or series) Saccomyoidea, which was hence exactly equivalent to the 

group Saccomyina as founded by Waterhouse and the family Saccomyide as 

endorsed by Baird. Such term, Saccomyoidea, may be aecepted as an expres- 

sion of the unquestionable fact that the Saccomyide and the Geomyide are 

more intimately related to each other than they are to any other family of the 

Rodents. 

Thus following Professor Gill in determining a family Saccomyide so 

drawn as to exclude Geomyide, | wish, before giving my characterization of 

the group, to note what disposition has been made of its component genera 

by several authors. Dr. LeConte, in 1853,§ and Professor Baird, in 1857,|| 

both treited only of North American forms, recognizing but two genera, 

Dipodomys and Perognathus (+ subg. Cricetodipus). Dr. Gill made no sub- 

division of the family. Mr. Alston recognized three genera,—Dipodomys, 

Perognathus and Heteromys. Dr. Gray, and, following him, Hr. Peters,* * 

divided the Pocket Mice into two groups of no assigned value, namely, 

* Bulletin U. S. Geol. and Geogr. Sury. Terr. 2d ser. No. 2, 1875, pp. 83 seq. ; and Proc. Acad. Phila. 

1875, pp. 272 seq. 
t Synopsis of the Species of Saccomyinz, or Pouched Mice, in the Collection of the British Museum. 

< Proc. Zod). Soc. Lond. 1868, pp. 199-206. 
{ Arrangement of the Families of Mammals. With Analytical Tables. Prepared for the Smithsonian 

Institution. < Smiths. Mise. Coll. No. 230. (8vo, Washington, 1872. 

§ Remarks on the Genus Dipodomys and Perognathus. < Proc. Phila. Acad. vi, 1853, pp. 224, 225 

|| Mammals of North America, pp. 405-426. 1857. 

** Monatsh. kGuigl. preuss. Akad. Wissensch, Berlin, Mai 1874, p. 355. 
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Dipodomyina, with Dipodomys alone, and Heteromyina, including all the rest 

of the genera; the Heteromyina of these authors being further subdivided 

into those with sulcate upper incisors (Perognathus, ‘“Abromys”, and Crice- 

todipus) and those which have smooth upper front teeth (deteromys and 

“Saccomys”). As the former author drew up his characters, excepting those 

of the front teeth, from trivial superficialities which may be observed upon 

inspection of stuffed skins, [am unable to gain, from his remarks, any satis- 

factory idea respecting the degree of relationship which subsists between the 

North American Perognathus and Cricctodipus on the one hand, and the Neo- 

tropical Heteromys on the other. 

Dr. Peters’s excellent characterization, which is quoted at length beyond, 

is much more satisfactory. My impression is, however, that characters of 

more than generic value will be found to distinguish these genera.* However 

the case may stand respecting Heteromys and “Saccomys”,t it is demon- 

strable that the genus Dipodomys is isolated from the rest by its exaggerated 

cranial peculiarities and other less extraordinary characters. This enables us 

to throw the North American genera into two subfamilies, easily character- 

ized; one containing Dipodomys alone, the other embracing Perognathus 

and Cricetodipus. The characters are tabulated beyond. 

In these preliminary remarks respecting the valuation, definition, and 

subdivision of the group of Pouched Mice here to be treated, I wish, for the 

rest, to insist upon full generic distinction between Perognathus and Criceto- 

dipus. 'The latter was first satisfactorily characterized by Professor Baird as 

* Mr. Alston distinguishes them as-genera, with the following characters :— 

Perognathus.—* Ears shorter [than in Dipodomys, to which other comparative expressions also refer] ; 

tail thinly haired ; soles more or less naked ; pollex with a flat nail. Skull less modified ; nasals not so 

much produced ; zygoma not developed into a flat plate; interparictal broad ; auditory bulla not pro- 

jecting behind the occipital plane. Incisors grooved. Grinding-tceth rooted, tuberculate in youth, 

afterward with isolated enamel-loops.” 
Heteromys.—‘ Like Perognathus, but the fur bristly, mixed with flattened spines; tail shorter, clad 

with large scales and scattered hairs. Skull with sharp supraorbital ridges; interparietal very broad. 

Upper incisors plain. Grinding-teeth as in Perognathus.”—(P, Z. S. 1876, 88.) 

t“Saccomys” is a genus which is said to have been proposed in 1823 by Fréd. Cuvier (“ Deserip- 

tion du Saccomys anthophile. < Mém. du Muséum d’Hist. Nat. x, 1823, pp. 419-428”) for an animal 

supposed to be from the warm portion of America. The original account I haye not been able to consult ; 
as described by the same author in 1825 (Dents des Mammiféres, ete., p. 186, no. and pl. 74, figs. a, b), the 

animal is said to have the “ taille du lérot” and “abajoues extérieures”, the dental formula is given as 

1. 3, pm. and m. 4,and the teeth are fully described and figured, but no further information upon the struc- 
ture of the animal is given. ‘The species is not even named formally, naturalists being left to infer a 

“ Saccomys anthophilus” from an expression used on p- 187, where “le nom d’anthopbile” is bestowed from 

the circumstance that the pouches of the specimen examined were filled with flowers. Mention of 
the external cheek-pouches, however, together with the account of the teeth, renders it no less than 

certain-tlat the genus is a member of the present group; and, as already stated, there is no doubt that 

it is a synonym of Heteromys. (See what lr. Peters says, as quoted in a foregoing foot-note, p. 487.) 
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a subgenus of Perognathus, upon certain obvious and eligible external char- 

acters alone. But examination of the skull, which, it seems, that author did 

not make, has satisfied me that the cranial peculiarities are fully up to a cur- 

rent generic mark. C7icetodipus, in fact, makes a decided step away from 

Perognathus in the direction of Dipodomys, though still falling far short of 

the exaggerated peculiarities of the latter. 

j) e / Famity SACCOMYIDAL. 

< Saccomyina, WATERHOUSE, Nat. Hist. Mamm. ii, 1848,8. (Asa group of Mwridaw. Included the Geomyida, 

now made a separate family; equivalent to the ‘superfamily ” Saccomyoidea of Gill, 1872.) 

< Pseudostomide, GERVAIS, “ Dict. Univ. d’Hist. Nat. xi, 1848.” (Family. Equivalent to the Saccomyina 

of Waterhouse.) 

< Saccomyide, LittsEBoRG, Syst. Gify. Gnag. Diiggdj. 1866. (Family. Equivalent to Saccomyina of 

Waterhouse.) 

= Saccomyine, BarrD, Mamm. N. Am. 1857, 404. (Subfamily of Saccomyidew, which, with this author, 

included Geomyida@, Baird’s family Saccomyide being equivalent to Saccomyina, Waterh.) 

= Saccomyinw, GRAY, Proc. Zodl. Soc. 1868, 199. (Spoken of asa “ family ”, though terminology indicates 

subfamily.) : 

= Saccomyida, GILL, Arrang. Pam. Mamm. 1872,21. (Family.) 

= Saccomyide, Cours, Proc. Phila, Acad, 1875, 274. (amily.) 
= Heteromyine, ALSTON, Proc. Zod). Soc. Lond. 1876, 88. (Subfamily. Equivalent to Saccomyine of 

Baird and Saccomyide of Gill and Coues.) 

Cuars.*—Skull light, thin, and papery, with few, if any, decided angles 

or ridges; rostrum elongate, attenuate, and tapering; nasals projected beyond 

incisors. Intermastoid width not less than the interzygomatic, sometimes 

much greater. Interorbital space much wider than the rostrum. Occipital 

region formed largely or mostly of the mastoids. Palatal surface nearly flat 

and horizontal. No anteorbital foramen in a usual site, but a large, rounded 

perforation of the side of the maxillary instead. Zygomata slender, depressed 

in position, almost or quite abutting behind against the tympanic; malar 

thread-like. A delicate scroll-like lachrymal, easily detached. Frontal broadly 

trapezoidal. Parietal broad, triangular or pentagonal. A large interparietal, 

embraced betwixt forks of the occipital. Squamosal almost entirely restricted 

to the orbit. Tympanic more or less inflated. Mastoid enormously enlarged 

and bullous, mounting to the top of the skull, and also forming much or most 

of the occipital surface, the occipital bone itself being correspondingly 

reduced, and scarcely forming part of the general occipital surface. Petrosals 

moderately inflated, their apices closely approximated or even in mutual con- 

tact. Coronoid process of mandible slender, sloping, prickle-like, scarcely 

*Drawn from Perognathus, Cricetodipus, and Dipodomys ; but there is reason to believe that no 

material modification of the phrase is required to embrace Heleromys—excepting probably some of the 

cranial features, especially those of the temporal region, Special reference is had to antithesis with 

Geomyida, 



492 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

or not attaining top of condyle; mandible small and weak in comparison with 

rest of skull. Cervical vertebrae* sometimes anchylosed. Incisors variable 

(the upper compressed and sulcate in North American genera, said to be broad 

and smooth in Heteromys). Molars (2. e. pm. and m.) 4-4, rooted or rootless. 

General form Murine; body slender and gracefui; ears and eyes well devel- 

Hind limbs somewhat or very decidedly saltatorial. oped. Tail as long as 

the body (more or less). Fore claws moderate, not obviously fossorial. 

External cheek-pouches ample, not connected with the mouth, furry inside, 

furnished with a special muscle (these pouches as in Geomyida, but no other 

Rodents). 

with flattened spines (in Heteromys); always without under fur. 

Pelage generally coarse and hispid, said to be sometimes mixed 

The species 

very active and quick in their movements, like Mice; some of them leaping 

like Jerboas. 

The foregoing characters amply sufhice for the determination of this 

family, though others might be adduced. The skull is very peculiar; its 

main features result from the exaggerated state of the mastoids, which pro- 

duce great width behind, roof much of the cerebral cavity, pinch the occip- 

ital, and push the squamosal into the orbit. The next most prominent features 

The 

curious position of the anteorbital foramen is shared by the Geomyide. To 

are the slight thread-like malar, attenuated rostrum, and flat palate. 

bring the comparative characters of Saccomyide and Geomyide into stronger 

relief, the following may be adduced :— 

GEOMYID&. SACCOMYID. 

(Geomys and Thomomys.) (Perognathus, Cricetodipus, Dipodomys.) 

Skull massive, angular, in general ofan Arvicoline 

superficies. 

Interorbital constriction narrower than rostrum. 

Interzygomatic width the greatest diameter of 

the skull. 

Palate strongly sloping downward far below level 

of zygomata. 

Nasals not produced beyond incisors; rostrum 

broad, blunt, parallel-sided. 

Zygomata strong, flaring, with stout, short malar, 

having ordinary connections. 

Frontal compressed. 

Parietals compressed, irregularly linear, remote 
from orbits. 

Skull delicate, with rounded-off angles and slight 

ridges, if any. 

Interorbital space much broader than rostrum, 

Intermastoid width the greatest diameter of the 

skull. 

Palate nearly horizontal, little, if any, below the 

level of zygomata. 3 

Nasals produced beyond incisors; rostrum coni- 

pressed, tapering, acute. 
Zygomata slender, parallel, with long thread-like 

malar, almost oractually abutting against tympanic. 

Frontal very broad. 

Parietals broad, triangular or pentangular, com- 

ing to edge of orbits. 

* There is a curious coincidence or correlation between the elongation of the hind legs in adaptation 
to saltatorial progression, and a special condition of the cervical vertebra and of certain elements of the 

temporal bone, such development of the hind legs being often associated with anchylosis of cervical 

vertebra, and great inflation of the bones of the ear. Dipus and Dipodomys illustrate these conditions 

very strongly. 
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GEOMYID&. 

(Geomys and Thomomys.) 

Squamosals roofing most of cerebral cavity, from 

roof of which mastoids are excluded. 

Tympanics contracted, tubular. 

Petrosals widely discrete. 

Occipital broad, forming most of occipital plane, 
but not mounting on top of skull. 

Molars rootless. 

Large, erect, faleate coronoid overtopping condyle. 

Lower jaw large and strong. 

General form heavy, squat, clumsy—Arvicoline. 

Fore limbs highly fossorial ; the claws much en- 

larged, fitted for digging. 

Eyes and ears minute. 

Tail much shorter than body. 

Pelage usually soft, lustrous, mole-like. 

Habits completely subterranean. 

I may next illustrate the points of 

Geomyide as distinguished from other 
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SACCOMYID. 

(Perognathus, Cricetodipus, Dipodomys.) 

Squamosals mostly or wholly restricted to the 

orbits; mastoids roofing much of cerebral cavity. 

Tympanics more or less inflated, vestibular. 

Petrosals approximating or in aetual contact at 

their apices. 3 

Occipital contracted, scarcely or not entering 

occipital plane, but mounting top of skull, to there 

embrace interparietal between its forks. 

Molars rooted (except in Dipodomys). 

Small,sloping, prickle-like coronoid below condyle, 

Lower jaw small and weak. 

General form light, lithe, and graceful—Murine. 

Hind limbs more or less saltatorial. Fore claws 

not enlarged or specially fossorial. 

Eyes and ears large. 

Tail nearly as long as or longer than body. 

Pelage usually coarse and hispid, even spiny. 

Habits exposed. 

resemblance between Saccomyide and 

Rodents, thereby showing the charac- 

ters of the “superfamily” Saccomyoidea as named, but not defined, by Gill— 

the former family Saccomyide of Baird, group Saccomyina of Waterhouse. 

Saccomyip# and Gromyip# — SaccomyomeEs.—Mastoid bone inordi- 

nately developed, occupying much of the occipital or superior surface of the 

skull, or both. Occipital correspondingly reduced. No postorbital processes ; 

no anteorbital foramen as such,—in its stead a perforation in the side of the 

maxillary far forward and low down. 

expanded perforate plate. Molars (pm. and m.) 4. 

more or less protuberant posteriorly. 

obliquely twisted plate, projecting outward and upward. 

Zygomatic process of maxillary an 

Root of under incisor 

Descending process of mandible an 

Large external fur- 

lined cheek-pouches with special muscle ; upper lip densely hairy, not visibly 

cleft; feet pentadactyle; fore claws longer than hinder ones. 

under fur. 

Pelage without 

It will be observed that the differences outweigh the resemblances, not- 

withstanding the higher taxonomic value of some of the latter.. The pecul- 

iar state of the temporal bone, the position of the anteorbital foramen, the 

shape of the jaw, and the presence of the pouches, are the main common 

characters. In contrasting the two families, the very peculiar genus Dipodo- 

mys offers the strongest points of difference; but, when we come to consider 

Perognathus and Cricetodipus, many of the expressions applicable to Dipodo- 
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mys require modification. 

NORTH AMERICAN RODENTIA. 

Perognathus is a link between the two families, 

just as, in its own family, Cricetodipus is between Perognathus on the one 

hand, and the extraordinarily modified Dipodomys on the other. 

This brings us to the consideration of what, if any, division may be made 

of the family Saccomyide into groups of more than generic value. The genus 

Dipodomys is so exaggerated in some of its peculiarities that, as it seems to 

me, its characters may properly be set over against those which Perognathus 

and Cricetodipus share together. 

the following manner :— 

Subfamily PEROGNATHIDINA. 

(Perognathus and Cricetodipus.) 

Cervical vertebra free (?). 

Molars rooted. 

Anterior molar with .a lobe in addition to the 

main prism. 

Skull half as wide as long, and two-thirds as 

high as wide. 

Mastoids moderately developed (for this family). 

Tympanic little inflated. 

Occipital plane not, or not much, emarginate. 

Petrosals, though approximate, not in contact 

with each other, but with basi-occipital throughout. 

Zygomatic plate of maxillary of ordinary Rodent 

character. 

Parietals pentangular. 

Interparietal wider than long. 

No pit on innerside of lower jaw near the molars. 

Hind limbs little if any longer than the fore, not 
very obviously saltatorial. 

Inner hind digit well developed and low down. 

Soles naked or sparsely pilous. 

Pelage comparatively coarse and harsh. 

The leading antitheses may be indicated in 

Subfamily DirropoMy1n2a 

(Dipodomys alone.) 

2d, 3d, and 4th cervical vertebra anchylosed. 
Molars rootless. 

Anterior molar a simple prism. 

Skull two-thirds as wide as long, and half as high 
as wide. i 

Mastoids extraordinarily developed (even for this 

family). 

Tympanic completely bullous. 

Occipital plane deeply emarginate. 

Petrosals in mutual contact at their apices, and 

fissured away from basi-occipital. 

Zygomatic plate of maxillary roofing much of the 

orbit. 

Parietals triangular. 

Interparietal longer than wide. 

A deep pit on inner side of lower jaw near the 

molars. 

Hind limbs elongated, Jerboa-like, highly salta- 

torial. 

Inner hind digit rndimentary and elevated. 

Soles densely hairy, like a rabbit’s. 
Pelage comparatively soft (for this family). 

Having never seen a specimen of Heteromys, 1 am unable to say how 

nearly this genus may coincide with the characters of Perognathidine as here 

established; Mr. Alston* seems to consider it closely related to Perognathus ; 

SO 9 does Hr. Peters ; it but it is my impression that it will prove to constitute 

* See his iain of these genera, as quoted in foot-note on a foregoing (page 490.) 

| Hr. W. Peters (loc. supra cit. p. 355), endorsing Waterhouse’s and Baird’s views of the constitution 
of the group, proposes to divide it as follows ; — 

a. Dipodomyina, with rootless molars, grooved upper incisors, ‘and no spines in the pelage. 
Dipodomys Gray = Mnorocolna Wagner. 

b. Heteromyina, with rooted molars. 

t Upper incisors grooved. 

Perograthus Maxim, and the subgenera Abromys Gray and Cricetodipus Peale. 

tt Upper incisors broad and smooth in front. 

Heteromys Desmarest and Saccomys Fr. Cuy. 

In characterizing his new species of Heteromys, I. adspersus, Hr. Peters gives (loc. supra cit. pp. 
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a third subfamily. In such case, some tew of the characters of the three 

would be as follows : — 

Diropomyin&.—Molars rootless; upper incisors compressed, sulcate 

Temporal region enormously inflated. Pelage comparatively soft. 

PeroGNatTHipIna&.—Molars rooted; upper incisors compressed, suleate. 

Temporal region moderately inflated. Pelage comparatively hispid. 

Heteromyiw2.—Molars rooted; upper incisors broad, smooth. Tem- 

poral region “ not inflated”. Pelage ‘‘mixed with flattened spines”. 

SuBrAMILY PHEROGNATHIDIN A. 

= Perognathus (genus), of AUTHORS. 

= Perognathidinw, Cougs, Proc. Phila. Acad. 1875, 278. 

The characters of the group having been already sufticiently elucidated, 

it remains to note the two genera by which it is represented in North Amer- 

357-359) a more satisfactory account of the characters of the genus thau I have seen elsewhere, As this 

account furnishes important information pertinent to the general subject, I transcribe his diagnosis of 

the genus, and give a version of those portions of the description of the species which tend to further 

elucidate the generic characters. 
“Dentes incisivi pagina antica laevigati exserti, molares = complicati radicati; labrum integrum; 

rictus perparvus ; rostrum prominens, rhinario nudo; sacculi buccules externi pilosi ; auriculae mediocres ; 

vellus setosum, setis lanceolatis, canaliculatis; pedes pentadactyli; cauda annulata, brevipilosa. Os 

interparietale latum, tempora non inflata. . 

“ Habitus of Mus. Thamb prominent, with rounded nail, shorter than the other digits, which run 

5th, 2d, 4th, and 3d, the latter longest. Relative lengths of the digits of the hind foot as in Isomys ; 5th 

but little longer than 1st, 3d longest ; claws rather longer than those of the fore foot, that of the 2d toe 

longest, convex on the inner side, flat ou the outer. Soles naked, with the usual tubercles. Incisors 
compressed, the horizontal cross-section triangular, with rounded hinder angle, and apparently broader 

than long. Molar series parallel ; last molar in each jaw smallest ; 2d and 3d upper molars of equal size 

and notably smaller than the 1st; anterior molar of lower jaw but little larger than the next two.... 

- “Tneisors yellow, the lower paler colored than the upper. Anterior superior molar with three 
separate enamel-tabes—an anterior, longer and narrower,a posterior shorter and broader, and a third 

much smaller oval one on the inner side of the tooth in a recess where the other two stand apart; 

second upper molar with a deep internal and slight external emargination, or fold of enamel ; third with 

a slight exterior emargination, which is either continuous with a transversely-elliptical interior island 

of enamel, thus forming a deep enamel-fold, or else only just reaches this island without fusing with it ; 

back upper molar with the enamel-pattern like that of the second one, but the posterior half of the 
tooth considerably smaller than the anterior portion. 

“Anterior inferior molar with two enamel-tubes, the anterior of which, somewhat smaller than 

the other, is emarginate before and behind ; the three following teeth with a deep inner and slight outer 
emargination, as on the upper teeth, which are either separated or fused together, in which latter case 

two separate enamel-tubes result. 

“The rostral portion of the skull is narrow ; the nasal bones and intermaxillaries project beyond 

the incisors as in allied genera, and the intermaxillaries form anteriorly a sharp perpendicular ridge. 

The structure of the small incisive foramina, the shave of the lachrymal bones and infraorbital foramina 
are quite as in Geomys. The latter are wholly in the superior maxillary and are separate from the 

nasal cavity. Since, however, the bony septum is in this case extremely thin, and easily mutilated, the 

deceptive appearance of communication between tbe infraorbital foramina and the nasal passages may 

be accidentally produced. The frontal bone, as in Mus, forms a sharp supraorbital ridge, which continues 

on to the parietal, thus forming with its fellow of the opposite side the boundary of a level area, with 
which the interparietal, twice as broad as long, is posteriorly continuous, whilst the temporal fossa is 

excavated [a strong character of Heleromyine—there is no such formation in Perognath.dinw.—Tnr.]. The 
lower jaw strongly resembles that of Perognathus in the form of the coronoid process and mandibular 

angle; the deep pit which is found in Geomus to the outer side of the posterior molar is here wanting.” 
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ica. These may be readily distinguished by much stronger characters’ than 

any hitherto adduced by other writers :— 

Genus Perognathus. 

Occiput nearly plane, i. e., the mastoids not pro- 

jecting noticeably back of the occipital bone. 

Apices of petrosals separated by the whole width 

of the basisphenoid. 

Genus Cricetodipus. 

Occiput with a broad emargination, %. e., the 

mastoids bulging decidedly back of the occipital 

bone. 

Apices of petrosals almost meeting beneath the 

basisphenoid. 
Parietals perfectly pentagonal, with nearly equal 

sides. 

Inuterparietal elliptical, much broader than long, 

embraced between narrow plates of occipital. 

Ear with a distinct upright lobe of the antitragus, 

and generally also a lobe of the tragus. 

Sole naked to the heel, at least along a central 

stripe. 

Size of Mus musculus, or much larger. 

Parietals imperfectly pentagonal, inzquilateral. 

Interparietal pentagonal, shield-shaped,embraced 
between mere spurs of the occipital. ; 

Ear with no vestige of a lobe either of antitragus 
or tragus. ‘ 

Sole entirely hairy on the posterior half. 

Very diminutive; less in size than Mus musculus. 

The cranial characters above adduced, it may be observed, are all coér- 

dinated with the single main feature of much greater development of the 

mastoid in Cricetodipus than in Perognathus, the state of the parts in the 

former being an evident approach to the peculiarities of Dipodomys itself. 

The difference in the shape of the occiput is very striking when skulls of the 

two genera are laid beside each other; the part in Perognathus being quite 

flat, as in most Rodents, while Cricetodipus shows an emargination, much shal- 

lower and comparatively much broader than in Dipodomys indeed, but still 

well-marked. These cranial peculiarities, substantiating a genus Cricetodipus 

distinct from Perognathus, do not appear to have been noted before the 

appearance of my “Review”. They are correlated with the excellent and 

readily appreciable external characters of the feet and ears presented by 

Professor Baird. 

Genus PEROGNATHUS, Maxim. 
= Perognathus, Maxim., Nov. Act. Acad. Cws.-Leop. Carol. xix, 1839, 369. (Type P. fasciatus.)—CouEs, 

Proc. Phila. Acad. 1875, 279. (Excludes Cricetodipus.) 
< Perognathus, LECONTE, Proc. Acad. Nat. Sci. Phila. 1853, 224. (Includes Cricetodipus.)—BatrD, Mamm. 

N. A. 1857, 416. (Includes Cricetodipus.)—ALSTON, Proce. Zodl. Soc. Lond. 1876, 88. (Includes 

Cricetodipus. ) 

= ?Abromys,* GRAY, Proc. Zod]. Soc. Lond. 1868, 202. (Type “A. lordi”, sp. n. =P. monticola?.) 

Having already indicated the generic characters of Perognathus, I need 

only here give some further details respecting the skull and teeth, following with 

* duct. E.R. Alston, epist. ined. Londini, 25 Nov. 1876.—In penning my original account of this group 
for Proc. Phila, Acad., I was at a loss to know what to do with Abromys ; sol simply copied Gray’s notice 
into my text, stating that I could not make it out at all, though I failed to see any difference between 

“Abromys ” and Perognaihus, and suspected “A. lordi” to be P. monticola. In this impression, it seems, I 
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an analysis of the species. I have before me skulls of all the known valid 

North American species excepting P. fasciatus. They are so nearly similar 

that description of one will suffice for all, barring some slight ultimate details 

of size, &c. I select that of P. penicillatus for description, omitting gener- 

alities already presented. The description may be compared with that of 

Dipodomys given beyond. 

Although the temporal bone is largely developed in the mastoid element, 

that lacks the enormous inflation seen in Diyodomys, the general shape of the 

skull being not dissimilar to that of several allied Rodents. Nevertheless. the 

mastoid represents the postero-exterior aspect of the skull, and is large 

enough to crowd the squamosal into the orbit, causing a slight protuber- 

ance beyond the actual plane of the occipital bone But this is insufficient 

to produce even the moderate emargination of this surface witnessed in Crice- 

todipus, and is nothing at all like the regular cleft or chink seen in Dipodomys. 

The ends of the petrosals are fairly separated by the width of the basisphe- 

noid; they lie in contact throughout with the basioccipital, and show a con- 

spicuous foramen posteriorly on the inner side. The meatus auditorius 

appears as a mere flange-like projection, intermediate in character between 

the swollen vestibule of Dipodomys and the contracted tube of Geomyidea, 

though nearest the latter. The occipital is broader than in any other genus 

of the family; the forks which embrace the interparietal being fairly lamine, 

instead of mere linear spurs. The interparictal is much wider than long. 

The parietals are almost perfectly pentangular. A slight spur of the squamo- 

sal pushes out toward the meatus, but does not extend as a long clasp over 

the tympanic ;* the squamosal is otherwise wholly orbital. The frontal is 

quite flat on top, squarely and straightly truncate behind, serrate in front for 

was right. I quote from Mr. Alston’s letter some passages which bear upon the case, and show, further- 
more, with what caution must not Dr. Gray’s statements be received : — “ The type of Abromys lordi is in 

bad condition, the ears being hopelessly distorted, but it seems to me to be undoubtedly P. monticola. 

P. bicolor Gray, (from Honduras,) appears to be a good species, but has been curiously badly described. 

It is dark brown above, not black, and tho’ the fur is sparse and somewhat harsh, itis not in the least 

bristly! Gray seems to have had both this specimen and his Heteromys melanoleucus in his hands when 

he wrote and to have confused one with the other. H. desmarestianus Gr. and H. adspersus Ptrs. will 

prove, I funey, to be identical. .... Dr. Giinther has lately got a perfect spirit specimen of H. anoma- 
lus Thomps., so we may expect a full account of its anatomy. As you surmised, Gray’s four other 

species, H. melanoleucus, longicaudatus, irroratus, and albolimbatus, seem to belong to one rather variable 

species. ....” 
* In a specimen of Cricetodipus, I clearly see that a long slender spur is sent out from the squamosal, 

like a clasp or hasp, lying above and reaching back of the meatus. Cf. what is said of an appar- 
ently similar, but not well made out, appearance in Dipodomys, beyond. It is, in this case, a slender 

remnant of sqnamosal bone, left in an ordinary place, after most of the bone has been shoved into the 

orbit by the encroachment of the mastoid. 

32 M 
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articulation with the rostral bones, and with straight sides convergent posteri- 

orly.* There is a large lachrymal of very irregular shape, extensively scroll- 

like, very delicate in texture, and loosely attached; it closes a large aperture 

leading into the nasal chamber. The orbit is also perforated behind by a 

single very large foramen of exit of cranial nerves. It is bounded in front, 

but not roofed over, by the zygomatic plate of the maxillary, not noticeable 

in character. The extremely delicate malar sutures in front for a long dis- 

tance, clasp-like, against the zygomatic process; behind, it simply abuts 

against a slight heel of the squamosal, almost in relation with the tympanice. 

The singularly displaced ‘‘anteorbital” foramen is a large rounded aperture 

in the side of the snout, communicating directly with the nasal cavity. The 

nasal bones are parallel-edged for most of their length, but widen a little and 

become semitubular anteriorly where they project; they are truncate behind, 

reaching opposite the middle of the jagged fronto-maxillary suture. The 

sides of the rostrum are contracted below, leaving a very narrow bridge of 

bone between molars and incisors; the contracted incisive foramina are 

bounded behind by the maxillaries, though they are chiefly pierced in the 

intermaxillaries. The intermolar portion of the palate is longer than wide, 

and a little convergent anteriorly ; the maxillo-palatine suture is opposite the 

second molar; there is a pair of deep palatal pits opposite the last molars; 

behind there is a pair of much larger vacuities bounded by palatals in front, 

sphenoid behind, and pterygoids internally. The latter are simple, straight, 

nearly parallel processes, bounding the contracted posterior nares, and abut- 

ting against the petrosals. The orbital plate of the sphenoid is of moderate 

extent, owing to the size and site of the squamosal. 

The molars in this genus, as in others of the family excepting Dipodomys, 

are all rooted. They have been said to have four roots, but such is not the 

case in the specimens I have examined. In P. peniciélatus, all the upper 

molars have three roots apiece, and all the under molars have two roots 

apiece, excepting the back upper one, which has but one. The front upper 

molar has one root in advance, corresponding to the anterior lobe of this 

tooth, and a pair of roots obliquely side by side behind. The next two upper. 

molars have each an exterior pair of roots, lengthwise, and a larger single root 

*Neither this nor any other North American genus shows the ridge of the frontal, which in Heteromys, 
as figured by Peters, makes a boss, or bead, along the margin of the orbit,and thence extends into the 

parietal region. This would seem to be a good character of Heteromyina ; and the skull of the latter is 
peculiar in other respects—to judge from Peters’s figure. 
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on the interior side; the back upper molar is simply single-rooted. The 

under molars have each a pair of roots, aligned lengthwise in a single series, 

but the two roots of the back lower molar are imperfectly distinguished. 

With these last exceptions, each root of all the teeth has its own distinct 

socket in the alveolus. ; 

In the perfectly unworn state, the crowns of the molars are studded with 

tubercles in regular transverse series. In the upper jaw, the anterior molar 

has four,—an anterior, a posterior, an exterior, and an interior, with perhaps 

another one part way up the anterior lobe. The second and third upper 

molars have each six tubercles, in two straight transverse rows of three each, 

these rows separated by a deep sulcus. The smaller cir- 

cular back upper molar tends indistinctly to a similar state. 

In the lower jaw, the tuberculation is very similar; but 

the four tubercles of the first molar are in an anterior and 

posterior pair, and on the last one the tubercles become 

indistinct. The teeth present a very different aspect when 

the tubercles are ground off with wear. Each transverse 

row of tubercles becomes converted into an island of 

dentine, there being thus, on the intermediate molars at 

any rate, a pair of such transverse dentine islands separated 

hy a double ridge of enamel partition, between which is 

the bottom of the sulcus already mentioned. This enamel 

fold makes in from the outer side of the tooth uearly 

to the inner side. The front molar shows a little isolated 

island of dentine anteriorly, nearly circular, and a broad 

transverse one posteriorly. The state of the under teeth 

is substantially the same. RalanGlont ar fae 

The upper incisors are small, compressed, with a Left ear, in each case, 
Ae : twice the natural size: 

strong backward set. Their face is deeply channelled upper fig. P. monticota; 
middle fig. P. penicilla- 

tus ; lower fig. Cricetodi- 

beted down so that the groove is visible laterally as well pus favus. 

with a longitudinal groove, and the exterior moiety is rab- 

as from the front. This is a prominent character (shared by Cricetodipus and 

Dipodomys) in distinction from Heteromys. The under incisors are small 

and simple. : 

Before leaving this portion of the subject, I may as well mention a curi- 

ous circumstance: the ease with which the skulls of Perognathus and Crice- 
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todipus break apart across the middle. This seems to be chiefly due to the 

delicate state of the zygomata, which afford no stable connection between 

the fore and aft parts. The break occurs at the basispheno-occipital, squamo- 

mastoid, and fronto-parietal sutures; the parietals, temporals excepting squam- 

osals, with the occiptal, coming away from the rest of the skall. 

There appears to be something peculiar, in the habits perhaps, rather 

than in the scarcity, of the species, which prevents the acquisition of large 

series of specimens in this family. While hundreds of examples of animals 

no larger or more conspicuous than these are readily amassed, collections are 

all deficient in Perognathus and Cricetodipus, and not very full in Dipodomys. 

I have not been able to examine more than a hundred specimens altogether, 

and of these more than half were Dipodomys. Of Perognathus, I have, how- 

ever, specimens of all the described North American species, including all 

of Baird’s types and considerable additional material. After protracted exam- 

ination, I endorse the validity of all the species admitted by that author in 

1857, and find indications of the probable existence of one or two more. ‘This 

point, is fully discussed beyond. The species that appear to be established 

may be readily determined by the following analysis :— 

Analysis of the Species of PEROGNATHUS. 

A. Notch of the ear bounded in front by a slight, though distinct, lobe of the tragus. Whole fore leg 

white. 

a. Tail penicillate, crested at the end, rather longer than the body and head. Sides with no fulvous 

GUY npORe a COO ROreRSmomcos op mos see.ncos cacbod ecawisn cdetos Sdcornoasenasnes PENICILLATUS. 

b. Tail simple; sides with a strong fulvous stripe. 

1. Tail decidedly shorter than the body and head. Length about 4 inches. Pelage moderately 

stiff.) Mixed ‘sandy-and blackish’: 2-4: caseeeee aoe etoaeereon sce se atasiece eet FASCIATUS, 

2. Tail not shorter than head and body. Length about 3 inches. Pelage very hispid. Mixed 

cinnamon:and blackish. 2 - .<).252.)) -ose5 coceuss bape cecine= eee eae one nese eeaee HISPIDUS. 

B. Notch of ear formed in front directly by the as of the conch. Fore leg seats colored like the back. 
Taiksimple;, lateral stripe obscure: .=- .-..22- 12 oe eee tee oet eee eee eee eee MONTICOLA. 

PEROGNATHUS FASCIATUS, Maxim. 

Perognathus fasciatus, Maxt., N. Act. Akad. Leop.-Czes. Nat. Cur. xix, pt. i, 1839, 369, pl. 34; Reise Nord- 

Am. i, 1839, 449; Arch. f. Naturg. 1861, p. —}; Verz. Reise, 1862, 175, pl. 4, f. 6, 7.—Waaun., 

Arch. f. Naturg. 1841, 45; Suppl. Schreb. iii, 1843, 612—Scu1nz, Syn Mamm. ii, 1845, 259.— 

LEC., Proc. Acad. Nat. Sci. Phila. vi, 1853, 224.—Aup. & Bacu., Q.N. A. iii, 1854, 341 (com- 

piled.—GieBEL, Siiugeth. 1855, 572 (compiled).—Bp., M. N. A. 1857, 421 (Chibuahua).—Bp., 

U.S. Mex. Bound. Surv. ii, pt. ii, 1859, Mamm. 42.—Suckt., P. R. R. Rep. xii, pt. ii, 1860, 101 

(compiled).—Gray, P. Z. S. 1868, 201.—Cours, Proc. Phila. Acad. 1875, 284 (monographic). 

Perognatus fasceatus, LINCECUM, Am, Nat. vi, 1872, p. 369 (habits). 

Prognathus faceatus, LINCECUM, Am. Sportsman, Feb. 28, 1874 (habits). 

Dracnosis.—Largest of the genus; considerably exceeding Hesperomys 

leucopus, and approaching Tumias quadrivittatus, in size; length four inches 
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or more; tail less; hind foot about one inch. ail decidedly shorter than 

head and body, not penicillate. Ears large; antitragus distinetly lobed. 

Soles naked to the heels,—at least along a median strip. Above, reddish-yel- 

low, elosely lined with blackish; below, including fore leg all around, white ; 

these two colors separated by a conspicuous stripe of fawn-color or salmon- 

red running the whole length of the body ; tail distinctly bicolor. 

Hasirat.— United States, west of the Mississippi and east of the Rocky 

Mountains, and northern portions of Mexico. (Originally described from the 

mouth of the Yellowstone; redescribed from Chihuahua. Specimens exam- 

ined by me from Nebraska, Kansas, Texas, and Chibuabua.) 7 

I regret that the material before me includes no specimens in the flesh, 

since I am thereby prevented from giving the size and form of the species 

with desirable precision ; fortunately, however, in this instance the characters 

of the species are so strongly marked that lack of elaborate details of form 

will result in no misunderstanding. The coloration, aloae distinctive, can be 

accurately given from several well-prepared skins before me. 

This species, the type of the genus, exhibits very distinctly the two lead- 

‘ing features of external anatomy which distinguish Perognathus proper from 

Cricetodipus ; namely, the lobe of the antitragus and the naked strip of the 

sole extending quite to the heel. It is much the largest species of the genus 

known to inhabit the United States, considerably exceeding P. penicillatus 

(which about equals Hesperomys leucopus in size), and, in fact, some speci- 

mens are little if any smaller than Tamas quadrivittatus. For the reason 

above given, the dimensions cannot be stated with precision; but the length 

from nose to root of tail is obviously more than four inches in all but one of 

the specimens before me; the tail is decidedly shorter than the liead and 

body (in all the other species treated in this paper it ig as long or longer). 

The vertebra of the tail of the only specimen before me in which these 

bones remain in situ measure less than 4.00 inches, the length of the head 

and body of the same specimen being about 4.50. Likewise, the hind feet 

are proportionally shorter than in any of the other species; they average only 

one inch in length, thus not exceeding those of P. penicillatus, which is a 

smaller animal. On the contrary, the ears are larger, both absolutely and 

relatively, than those of any. other species, standing about 0.40 high, meas- 

ured from the notch; the ears thus project conspicuously above the fur of 

the parts; the flap is suborbicular in outline; the antitragus develops a yery 
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prominent lobe, bounding the notch posteriorly; and in front of the notch 

there is also a little prominence, just behind the termination of the margin 

of the ear. The flattened portions of the auricle are sparsely pilous inside 

and out, and a tuft of lengthened hairs springs from the front border of 

the ear. i 

The attenuated and. elongated muzzle is densely pilous, excepting a 

small T-shaped nasal pad, divided by a median depression. The upper lip, 

in particular, is thickly covered with stiffish, flaring hairs, completely con- 

cealing any median cleft which may exist, and forming a heavy fringe which 

droops over and almost hides the incisors ; there is an antrorse tuft of bristly 

hairs on the chin. The openings of the cheek-pouches seem to have no 

peculiar character, being much as in other species of the genus; the cavity 

admits the first joint of one’s little finger. The whiskers are very numerous 

and fine; the shorter colorless ones seem like mere lengthening of the hairs of 

the muzzle; others, stiffer and colored, reach rather beyond the head. 

There are also some long special bristles over the eye, and others between 

the eye and ear 

The palm proper, and under surfaces of the digits, are perfectly naked, 

though a considerable fringe of hairs falls down from the wrist. There is a 

large and conspicuous smooth tubercle on the outer side, at the base of the 

fifth digit ; two others, one on each side, at the wrist, and others at the bases 

of the intermediate digits; the disposition of these smaller ones is not very 

evident in the dried specimens. ‘The thumb is rudimentary, a mere stump, 

hearing a flattened obtuse nail; the other digits are armed with ordinary 

compressed, acute, and moderately curved claws; the 3d is longest; then 

come 4th, 2d, and 5th in succession. Of the hind foot, the sole is perfectly 

naked for its whole length along a median strip, narrowed by encroachment 

on either side of a fringe of hairs. On the outer side, about half-way from 

heel to base of digits, is a small tubercle; there is another near the base of 

the 1st digit, and a much larger one near the base of the 5th digit, with others 

still at the bases of the intermediate digits; but their precise disposition, and 

the character of the naked sole, cannot be made out perfectly. The first digit 

is very small, with a smooth bulbous end and short blunt claw; the other 

claws are of a more ordinary character, but. relatively shorter,” blunter, less 

compressed, and less curved than those of the hand; they are excavated 

underneath. 
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The tail is completely but rather thinly haired, and, especially toward 

the end, the hairs stand apart and are somewhat lengthened (as is usual in 

the genus) ; still they do not develop into the decided comb or crest, or tuft 

at the end, which is characteristic of P. penicillatus. 

The pelage of this species is coarse, harsh, and stiffish (as in other 

species of typical Perognathus), but not to a degree which could bear the term 

“spiny”, or even “bristly”; it has been likened to fine-spun glass, though 

such expression might be considered strong, unless excessively delicate glass 

is meant. The fur has considerable gloss; there is no under fur whatever. 

The character seems to me to be much as in the Murine Sigmodon hispidus, 

and in fact the specimens before me have considerable superficial resemblance 

to the young of that species. A likeness to Zapus hudsonius is perhaps even 

stronger. The color of the upper parts is a light sandy-yellowish, closely 

lined throughout with blackish, producing a fine grizzle. The greater part 

of the length of the individual hairs is the color of barely-tarnished cut lead ; 

it is rather light, and unlike the heavier plumbeous of most Rodents. This 

is succeeded by the sandy ends of the hairs; a part of them are of this last 

color to the very end, while others have the tips blackish, producing the 

grizzle above mentioned. The line of demarcation of this color begins on 

the side of the nose, and runs straight over the shoulder ard sides of the 

body, descending the hind limb to the heel. To this succeeds a strip of rich 

reddish-yellow or salmon-color, beginning on the cheeks and following the 

line already indicated to the heels, but also descending a little way on the 

fore leg. This color is pure, the hairs being so colored to the roots, there 

being no plumbeous basal portions and no blackened tips. The whole under 

surface, together with the feet, most of the fore leg, and the inner aspect of 

the hind leg, is white, and on these white areas the hairs are of this color to 

the roots. The line of demarcation with the fawn-color is pretty sharp, but 

less so in some cases than in others, sometimes the whole belly showing a 

tawny shade. The tail is bicolor; a brown or dusky stripe runs the whole 

length of the upper surface; the sides and under surface being white or 

tinged with rusty—the latter particularly when the white of the belly is simi- 

larly tinged. Besides these special markings, there is decided indication of 

a dusky stripe from the uose under the eye and ear to the side of the neck, 

produced by increase of the blackened tips of the hairs along the line. Some 

of the whiskers are black, others being colorless. The pouches are white 

inside. The claws are colorless. 
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My series of specimens does not suffice for a complete exposition of the 

variation in color of this species. In all, the lateral stripe is conspicuous, and 

the other characters differ little. I note, however, a decidedly richer tone 

in Mexican and Texan specimens than in those from Kansas and Nebraska. 

It is probable that the skull of this animal, when examined, will afford some 

specific characters, in size at least, if not in details of conformation. The 

venerable Dr. G. Lincecum, of Texas, lately deceased, has given notes on the 

habits of this species, in two special articles, below cited.* 

PEROGNATHUS PENICILLATUS, Woodh. 

Tuft-tailed Pocket-mouse. 

Perognathus penecillatus, Woonu.,t Proc. Acad. Nat. Sci. Phila. vi, 1853, 200 (San Francisco Mts., Arizona). 

Perognathus penicillatus, Woonu., Sitgreaves’s Rep. Expl. Zuni and Col. R. 153, 49, pl. 3.—LEC., Proe. 

Acad. Nat. Sci. Phila. 1853, 225 (mere mention).—Aup. & Bacu., Q. N. A. ili, 1854, 298 

(copied from Woodh.).—Bp., M. N. A, 1857, 418, pl. 20, f. 5. Gray, P. Z. S. 1868, 201 (wrong 

locality assigned) {—Cours, Am. Nat. i, 1867, 397 (Arizona)—Cours, Proc. Phila. Acad. 

1875, 287 (monographic).—Covrs & Yarrow, Zod]. Expl. W. 100 Merid. 1875, 110. 

Perognathus parvus, LECONT#, Pioc. Acad. Nat. Sci. Phila vi, 1853, 225 (in part. Not Cricetodipus parvus, 

Peale.) (The specimen noticed from the Colorado Desert is now before me; it is apparently 

avery young example of P. penicillatus.) 

Diacyosts.—About the size of Hesperomys leucopus. Tail vertebrze obvi- 

ously longer than head and body. Hind foot more than one-fourth the length 

of head and body. Tail crested above toward the end, and with long term- 

inal pencil of hairs. Soles distinctly naked to the heels, at least along a 

median strip. Antitragus distinctly lobed, with a sharp teat-like projection, 

opposite which is another smaller but distinct lobe of the tragus, the notch 

of the ear being defined by these two prominent points, the edge of the ear 

itself not bounding the notch at all. No appreciable fulvous stripe along the 

sides, where the color of the upper parts meets the white of the under parts 

without intervention of a third color. Above, “gray”—an intimate mixture of 

yellowish-gray with a dull grayish-brown; below, including whole fore leg, 

fore and hind feet, and inner aspect of thighs, white; tail bicolor—dark above, 

white below. Length about 3.25 inches (2.90-3 6); tail vertebre about 

4.00 (3.50-4.40), with a tuft half an inch or more longer. Soles about 0.95 

(0.90-1.00); ear above notch, 033 (0.30—0.35). 

*Pouched Rat. < Am. Nat. vi, 1572, pp. 369, 370. 
The Animals of Texas. < Amer. Sportsman (newspaper) of Feb. 28, 1874. 

t Special paper: “ Description of a new species of Perognathus, Wied.” < loe. cit., pp. 200, 201. 
tThe San Francisco Mountains are several hundred milis from San Francisco City, California, 

nearly in the middle of Arizona—formerly a part of New Mexico. The locality appears to puzzle some 
writers. 
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Hasrrat.—The Basin of the Colorado River. (The very few specimens 

at present known to naturalists have all come from Arizona and the adjoining 

border of Southern California.) 

(Description from Woodhouse’s type, which is mounted, and several 

more recent specimens, dry and alcoholic.) In all the other species of Pero- 

gnathus given on these pages, the tail, whether longer than the body or decid- 

edly shorter, is simply haired, with the terminal hairs no longer than those 

surrounding the tail. The present species is therefore remarkably distin- 

guished by the comb or crest of long hairs on the terminal third or more of 

the member, produced by a gradual lengthening until those at the end are 

half an inch or more in length, producing a penicillate brush proportionally 

as long as that of some species of Tamias or even Sciurus. With this singu- 

lar character others of equal tangibility are cobrdinated. The description to 

be given will include some points common to the genus, as, with one excep- 

tion, the present is the only species of Perognathus of which I have speci- 

mens in the flesh. 

The head is about one-third of the total length of head and body; broad 

and full across the temporal and orbital regions, thence tapering rapidly to 

the produced but rather blunt snout. The muzzle is entirely and densely 

pilous excepting a small nasal pad, with a median furrow; the nostrils are 

very small and irregular in contour. The long upper lip is heavily clothed 

with stiffish hairs, forming a fringe which droops over and hides the incisors. 

The whiskers are numerous and very fine; besides the labial set, the longest 

of which much exceed the head in length, there are others about the eye and 

ear. The eye is of moderate size, and situated much nearer to the ear than 

to the nose. The ear shows very conspicuously the prominent lobe of the 

antitragus, which is the chief external peculiarity of this genus, as compared 

with Cricetodipus ; and opposite to if, on the other side of the notch, there is 

a similar and smaller, but still very evident, tubercle just within the border 

of the ear. These two prominences together cause the notch of the ear to 

be very strongly defined; and the margin of the external ear is altogether 

excluded from the notch. The contour of the ear is broadly rounded. ‘The 

slit of the cheek-pouch is about half an inch long, beginning on the side of 

the upper lip and curving around with a free border to near the angle of the 

Jaw, there being but narrowly separated from its fellow. 

The details of the palms and soles, as clearly made out from the material 



506 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

before me, are probably applicable also to those other species of the genus 

of which only dried skins are before me. The palm is entirely naked; it 

presents posteriorly a pair (inner and outer) of immense smooth tubercles, 

reminding one of the state of the partsin Geomys. Anteriorly, there are three 

smaller but still very conspicuous bulbs; one proper to the base of, respect- 

ively, the 2d and 5th digits, and one common to the base of the 3d and 4th, 

The palm is otherwise uniformly studded with small elevated granulations, 

and the digits are similarly roughened underneath. The minute thumb ends 

club-shaped, bearing upon its back a flat nail, which, like that of the human 

finger, does not project at all beyond the end of the digit. The whole thumb 

is no more conspicuous than one of the palmar pads. The other digits bear 

ordinary claws; the 3d is longest; the 2d and 4th are subequal to each other 

and but little shorter than the 3d; the 5th is more abbreviated, but its claw- 

tip still falls beyond the base of the 4th claw. 

As a consequence perhaps of the desert habitat of this species, the 

nakedness of the soles, which is one of the secondary characters distinguish- 

ing all the species of Perognatnus from those of Cricetodipus, is here carried to 

an extreme. The sole may be called naked without qualification; for the 

fringe of hairs which droops over its sides does not encroach in the least 

upon the under surface except just at the side of the contracted posterior 

part of the heel itself. The whole sole is uniformly paved with minute gran- 

ulations. Among these, one constartly larger than the rest is always observed 

on the inner side about half-way down the metatarsus; and a similar one is 

found at the base of each of the digits. The digits are marked beneath with 

transverse lines of impression, and end in smooth, slightly clubbed tips. The 

first digit, though small, is perfectly formed, and bears an ordinary claw, 

the tip of which falls opposite the base of the second digit; the longer 3d 

digit but slightly exceeds the 2d and 4th, which are about equal to each other; 

the end of the claw of the 5th digit falls opposite the middle of the 4th one. 

In the development of the hind limbs of this and the next closely allied 

species of Perognathus, there is more indication of a saltatorial tendency than 

appears in the case of P. fasciatus, but the difference is not very striking; it 

is no more than that which may be inferred on comparison of Cricetodipus 

parvus with C. flavus, and it falls far short of the state of the case exhibited 

by Dipodomys. Still, the supposed saltatorial character is further borne out, 



SACCOMYIDAI—PEROGNATHIDINAI—P. PENICILLATUS. DOT 

upon analogy, by the peculiar character of the long penicillate tail, already 

fully described. 

I find it difficult to describe the color of the upper parts satisfactorily. 

Tt was called by Baird ‘“‘a light dull yellowish-brown or tawney, lined with 

dark-brown”. The prevailing tone is decidedly “gray” in comparison with 

the strong mixed yellowish and blackish of P. fasciatus—somewhat the shade 

of dilute coffee and milk. The lighter hairs are dull yellowish-gray, with 

darker lining of hair brown. There is a general tinge of the palest possible 

cinnamon. All the bases of the hairs are of the color of fresh-cut lead. 

There is no appreciable lateral stripe of different color from the upper parts, 

although, just along the line of junction with the white, the color lightens a 

little for lack of the darker brown lining. The extreme tip of the snout, the 

cheeks, the whole fore leg, the inner aspect of the hind leg, the feet, under 

side of tail, and under parts generally, are white; the line of demarcation 

runs straight from nose to hind leg, where it drops down to the heel. The 

upper surface of the tail and the brush at the end are hair-brown. Some of 

the whiskers are black; others, like the claws, are colorless. 

The external sexual characters of this and other species of the family 

are readily recognizable. In consequence of the development of the os penis, 

the preeputial sheath is a resisting prominence immediately in advance of the 

anus. The same part in the female shows a conical flap depending from the 

front of the vulva. 

Having only about a dozen adult specimens of this species to examine, 

the full range of variation can only be given with approximate accuracy. 

Still the series is a very good one as far as it goes, and the number of alco- 

holies afford reliable measurements. Dr. Woodhouse’s type is much faded by 

twenty years’ exposure to the light. The others agree perfectly in colora- 

tion, and the differences in size are slight. I may here remark that, in Pro- 

fessor Baird’s table of measurements the dimension (nose to tail) given from 

the dried specimens there enumerated is certainly over the mark. Thus, 

Woodhouse’s type is given as 4.12 long, whereas the original description of 
5) 

the same specimen says 3.50. 
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TABLE I.— Measurements of eleven specimens of PEROGNATHUS PENICILLAIUS. 

7 : { 
a 

Bi From tip of nose to— ae io Length of— 3 5 
= sy 

3 Localit 7 i 5 2 = ie aay | g S| fe: | Meas 
5} z 3 pallets yas eee z 
rs y| Ss ea) esas oll peed lingers gore pel efehan\l ae iB 

*2676 | San Francisce Mountains, Ariz ..---.-.--- Selim | OEOTO NY oa ERG PRE eft)! te. = 0.49 | 1.00 | 0.30 | Mounted. 

1332 | Colorado River, Cal .-.--..-.---.--..----- =o Peaee YW ence | 3800) P3260" | Fee VOL G0) oa Diy. 

1933) ont souma. Cals. ---) eos. oo Sess (soe || emer -----| 3.65 | 4.15 | 0.40 | 0.95 | 0.30 |...-do. 

1349 |'(Colorado Desert, 'Cal_..--- -----.-=---<.-- a= |10;0)] 0590700 120500) Sets ||P=s= =. [ata= |eenee [enna Alcoholic. 

8910 | Camp Grant, Ariz. ...-. Pee eee ee 2 | 0.60 | 0.95 | 1.10 | 2.90 | 3.50 | 4.00 | 0.35 | 0.85 | 0.30 |....do. 

492'a) Mojave Village, Ariz is do | 0.65 | 1.00 } 1.25} 3.30) -.-. |..-... 0.45 | 1.00 | 0.33 |..--do. 

49240) ...... UO a 3e sae sod sa Seas eee oso- | 2 | @.55 | 0.80-} 1.10 | 3.60 | 3.50 | 4.00 | 0.40 | 0.95 | 0.35 |... do. 

4924e 5 o | 0.55 | 099 | 1.10 | 3 00 | 4.00 | 4.60 | 0.40 | 0.90 | 0.30 |... do. 

4924d & | 0.60 | 0.95 | 1.20 | 2.90 | 4.25 | 4.80 | 0.40 | 0.95 | 0.35 |... do. 

4924e) co | 0.65 | 0.95 | 1.20 | 3.50 | 4.30 | 4.90 | 0.40 | 1.00 | 0.35} .. do. 

49247|...-.. GUE rece noo-Reepostecceans Paccencoces o | 0.60 | 0.90 | 1.20 | 3.60 | 4.49 | 5.00 | 0.40 | 1.00 | 0.35 |... do. 

* Measurements of length and of tail-verteb: 2 from Woodhouse. In its present state, the tail, as well as can be judged, 

is about 4.50 long, exclusive of the terminal pencil, which is half an inch more. The dry measurements are not reliable. 

Taking the last seven’ sets of measurements of the foregoing table (all 

made from sexed specimens in the flesh, and taken by the same person,* so 

that a source of error which lies in different methods of measurement is 

a differ- 

a fair rate of variability for a species. The tail, as usual, varies 

avoided), we observe that the total length varies from 2.90 to 3.60 

ence of 0.70 

more than the body, or, in this instance, about an inch, whether the vertebrae 

alone are considered, or the terminal pencil be taken into account. The 

relatively shortest tail (vertebrae alone) is half an inch longer than the head 

and body, or, with the hairs, an inch longer. The relatively longest tail 

(vertebree alone) is an inch and a quarter longer than the head and body; 

with the hairs, nearly two inches longer. Muck as usual, the rate of relative 

variability is greater than that of absolute difference in dimension. The soles 

vary a tenth of an inch in length, or about 94 per cent. of their average length. 

Other smaller measurements give corresponding results The rates of varia- 

tion which are determined for the present species are doubtless equally appli- 

cable to others of the genus of which I have no alcoholic specimens. 

Upon the supposition that the other allied species described in this paper 

are really distinct from P. penicillatus, this has a remarkably restricted geo- 

graphical distribution. So far as I am aware, there are no specimens extant 

from beyond the limits of the Colorado Valley in that portion of its extent 

*In measuring tails, I take as nearly as possible the true length, by placing one leg of the com- 
passes snugly above the anus. The length to which the tail projects beyond the bedy-hairs, or its osten- 

sible dimension, is considerably less. ; 
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- which embraces Arizona and the contiguous part of California on “the oppo- 

site side of the river. Specimens are rare; there may be none whatever in 

Europe. Woodhouse, LeConte, Baird, and myself are possibly the only nat- 

uralists who speak of the species from autoptical examination. 

The relationships of some allied species being considered under other 

heads, the only point here arising for discussion relates to the “ Cricetodipus 

parous” of LeConte, 7c. The specimen upon which that writer based his 

remarks is now before me. It is not adult, as supposed, but very young and 

ungrown, as shown by the unworn state of the teeth; although the tail is not 

crested, there are indications that it would have become so; the relative pro- 

portions and coloration are exactly as in P. penicillatus, to which I have little 

hesitation in referring it. In any event, it is a true Perognathus, and not 

Cricetodipus at all, as shown beyond question by the obviously naked soles 

and distinctly recognizable lobe of the antitragus. 

PEROGNATHUS MONTICOLA, Baird. 

Mountain Pocket-mouse. 

Perognathus monticola, Barrp, M. N. A. 1857, 422, pl. 51, figs. 3a-h (St. Mary’s, Rocky Mountains).— 

Suckt., P. R. R. Rep. xii, pt. ii, 1860, 101 (notice of the same specimen).—CouEs, Proc. 

Phila. Acad. 1875, 293 (described from another specimen from Fort Crook, Cal.).—? Cours 

& Yarrow, Zoél. Exp]. W. 100 Merid. 1875, 110 (two specimens doubtfully referred here). 

Perognathus mollipilosus, Cours, Proc. Acad. Nat. Sci. Phila. 1875, 296 (provisional appellation). 

? Abromys lordi, GRAY, P. Z.S.1868, 202. (Teste Alston, epist. ) 

Diacnosts (No. 7251, Mus. Smiths. Inst., @, Fort Crook, Cal., J. 

Feilner).—Size of Mus musculus. Tail, including hairs, an inch longer than 

the head and body, the vertebrae alone over half an inch longer. Hind foot 

nearly one-third as long as head and body; naked strip on sole very narrow 

posteriorly; antitragus with a great, flat, rounded, upright lobe, but no lobe 

of tragus opposite, the notch being defined in front by the outer edge of the 

ear itself, Tail not penicillate nor crested; rather thinly but nearly uniformly 

haired throughout. Pelage very soft and smooth for this genus—much as in 

Cricetodipus. Color of upper parts descending on the fore leg to the wrist. 

A fulvous lateral stripe, indistinct but evident; hairs of under parts pure 

white to the roots; tail bicolor. Above, yellowish-cinnamon lined with black- 

ish, the latter predominating; below, white. 

Dimenstons.—Length, 2.50; tail-vertebree, 3.20; hind foot, 0.80. 

Hasirat.—St. Mary’s Mission, west of Rocky Mountains, to Otter Creek, 

Utah, and Fort Crook, California. 
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The generalities of form of this animal are much the same as those of 

its nearest allies. In relative length, the tail nearly equals that of P. penica/- 

latus, but it is uniformly haired throughout, without indication of crest or 

penicillation. The soles are not so extensively denuded as those of P. penicil- 

latus, owing to encroachment of hairs from the sides; still there is a fairly 

naked strip to the extreme heel The tuberculation of the palms and soles, 

and the proportions of ail the digits, are substantially as in that species. The 

animal is much smaller than any other species of the genus, not much exceed- 

ing a Cricetodipus in size. But the most remarkable character is found in the 

structure of the ear: it is singular how sharply distinguished some species 

of the genus are in this respect. In P. penicidlatus, a sharp teat-like pro- 

jection of the antitragus defines the notch posteriorly, and opposite to if, on 

the other side of the notch, there is a similar but smaller prominence of the 

tragus bounding the notch anteriorly; thus the external edge of the ear itself 

is altogether excluded from the formation of the notch. Now, in P monticola, 

the lobe of the antitragus is a broad, flat, upright flap, both relatively and 

absolutely larger than that of P. peniccdlatus, but there is no corresponding 

lobe of the tragus on the other side of the notch, the front border of the 

notch being formed by the external edge of the ear itself This state of the 

parts ‘Is an approach to the condition seen in Cricetodipus, and is a perfectly 

distinctive mark of P. monticola in its own genus. This important distinction 

escaped the describer of the species; but it should be added that it is only 

fully appreciable upon examination of fresh or alcoholic specimens, and that 

the type of the original description had been mounted when examined. Fur- 

thermore, the ears of P. monticola are smaller than those of P. penicillatus, 

and scarcely more than half the size of those of P. fasciatus. 

Another good character of the species is found in the softness and fine- 

ness of the fur. The pelage is not so stiff and firm as in P. penicillatus even, 

and has nothing of the ‘‘spun-glass” character seen in P. fasciatus, and still 

more noticeable in P. hispidus. 

The coloration of the species is mainly distinctive in the circumstance 

that the dark color of the upper parts descends the fore leg to the wrist, 

whereas on all the other species examined the whole fore leg is white. The 

upper parts are an intimate mixture of tawny and blackish, much as in P. 

fasciatus. There is an evident but not very distinct lateral fulvous stripe. 

The under parts, inthe specimen described (No. 7251), are light yellow, but 
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this is undoubtedly the effect of alcoholic discoloration, the parts being, no 

doubt, white in life. The tail is bicolor, to correspond with the body colors. 

While there is no question whatever of the distinctness of the subject 
of the present article from any others described in this paper, there are some 
points to be considered respecting its reference to P. monticola of Baird. The 
type of this species, now before me, has becn mounted and exposed to the 
light for about twenty years; it is faded and otherwise in poor state, the end 
of the tail and much of the fur being lost. -The color is now a uniform dull 

grayish-brown, much like the natural color of P. penicillatus, instead ot 

“mixed cinnamon and dusky”, as originally described; and the tail is uni- 

formly dingy white, instead of being ‘colored to correspond”; the hairs 

below are all white instead of “plumbeous at base”; and no lateral stripe is 

now appreciable, though an “indistinct” one was mentioned. But the main 

peculiarity of the species as to coloration, namely, the descent of the dark 

color down the fore leg to the wrist is still evident; and, in short, I find no 

color-differences not explicable upon consideration of the comparative state 

of the two specimens. We may therefore turn to the matter of size and pro- 

portions. Professor Baird says, ‘tail rather shorter than head and body,” 

giving the length of the former as 2.67-+, and of the latter as 3.00; whereas 

my animal is but 2.50 long, and has a tail of 3.20. But the decided discrep- 

ancies in these statements and measurements are readily reconciled upon the 

simple consideration that the tail is defective and the body overstuffed in the 

type of monticola. This brings about an agreement further borne out by the 

other measurements. In the following table, the first line of measurements 

is copied from Baird; the other is taken from the Fort Crook specimen, 

upon which this article is based, before skinning out of alcohol. 

TABLE II.—Measurements of two specimens of PEROGNATHUS MONTICOLA. 

a 
Tail to end = 

Fa From tip of nose to— ae Length of— z= 
r) ip 3 

E ees 3 e 5 Locality. aa PRs as Py & 
3 < = Sie ircea lies 2 
Z Be fica Poste peepee Rahal Sean cg 
5 Perea eas, Septet | Stated ees ea 2 
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451 | St. Mary’s, Rocky Mountains ----| 0.46 | 0.92 | 1.08 | 3:00 |2 67+)].--...]...... | 0.80 | 0.25 | Mounted. 

(FI aio a OO Al a 9 | 0.55 } 0.85 | 1.00 | 2.50 |3. 20 3.50 | 0.30 | 0.80 | 0.20 | Alcoholic. 
i 

The principal discrepancy being explicable as above, there is nothing 

whatever in the foregoing table incompatible with specific identity. More- 
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over, it so happens that the left ear of the type is in sufficiently good preser- 

vation to enable me to clearly recognize the peculiar conformation which 

distinguishes the present species from the others. 

To this same species I am also inclined to refer two specimens recently 

collected by Mr. H. W. Henshaw on Otter Creek, in Utah. These are. appar- 

ently young animals, but, as they are not accompanied with the skulls, the 

fact cannot be determined.* The tail of each has been skinned, and is now 

so shrivelled that nothing can be predicated as to its length, either relative or 

absolute. The specimens are quite small; they have been overstuffed, meas- 

uring now about 24 inches, but were probably not much, if any, over 2, with 

a hind foot of 0.80; in fact, they might be taken at first sight for Crice‘odipus. 

But the soles are naked along a narrow strip quite to the heel; the antitragus 

has a very prominent lobe; and even from the dried skins I determine, with 

no appreciable chance of mistake, that the ear has the other peculiarity of P. 

monticola. The pelage is remarkably soft; the coloration is different from 

that of any other Perognathi 1 have seen, being plumbeous (like the plum- 

bago-colored specimens of Geomys and Thomomys), with little admixture of 

lighter color; and the soles show a decided fulvous stripe. But these speci- 

meas exhibit the fore leg colored quite to the wrist, and I am inclined to 

attribute the dark color to their immaturity. I shall therefore assign them to 

P. monticola. 

The four specimens noticed are the only ones which have come under 

my observation. To sum the case in a few words, we have here an animal 

unquestionably distinct from any of the other species described in this paper, 

the only question being whether all the specimens referred to it are speciti- 

cally identical. They ostensibly differ to a degree that’ might have caused 

them to be described as distinct at the period when Professor Baird’s work 

was prepared. This question must await the reception of additional material 

for its satisfactory solution. I can only say that I am at present unable to 

see more than one species. Should the contrary be determined, the present 

article is to be held as based upon the Fort Crook specimen, for which I 

have suggested the name of P. modlipilosus as a provisional designation. 

“Since this was written, Mr. Henshaw tells me the animals are very young indeed—they had nof 

left the nest when captured. These are the specimens doubtfully noticed by Dr. Yarrow and myself, in 
Wheeler’s Report, s. c. 
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PEROGNATHUS HISPIDUS, Baird. 

Hispid Pocket-mouse. 

Perognathus hispidus, Baird, M. N--A. 1857, 421, pl. 51, fig. 4a-g—Barrp, U. S. and Mex. B. Surv. ii, pt. 
ii, 1859, Mamm. 42.—Gray, P. Z. S. 1868, 202 (compiled).—Covuss, Proc. Phila. Acad. 1875, 

296 (rediscussed, but without material additional to that in Baird’s hands in 1857). 

Draenosis.—Ear small, not projecting beyond the fur; its structure as 

in P. fasciatus and penicillatus (tragus and antitragus both lobed). Soles 

naked. ‘Tail not penicillate, rather longer than head and body. Fur exceed- 

ingly stiff and coarse. Above, yellowish-cinnamon, closely lined with blackish, 

the color not descending on the fore leg at all. Sides with a conspicuous 

fulvous stripe. Tail bicolor. Under parts, with hind feet and whole of fore 

leg, white. 

Length between 3.00 and 3.50; tail rather more. Sole of hind foot 0.90. 

_Hasrrat.—The only two specimens known of this species were procured 

by Lieut. D. N. Couch at Charco Escondido and Matamoras, Tamaulipas. 

Since the introduction of this species, as above, no additional specimens 

have come to hand; and as. we have no further material for amplification or 

verification of the original description, there is little more to be said about it 

at present. The animal appears to be perfectly distinct from any other 

described in this paper. With much the same size and proportions as those 

of P. monticola, it is immediately distinguished by the radical difference in 

the conformation of the ear, the stouter as well as rather longer feet, and the 

whiteness of the whole fore leg. From penicillatus it differs in the much 

shorter and not penicillate tail, less extensively denuded soles, and presence 

of a strong lateral fulvous stripe. It is decidedly smaller than P. fasczatus, 

with which it shares the fulvous stripe, with a tail longer instead of shorter 

than the body ; ears scareely half as large, &c. From all these species, finally, 

it differs in the extraordinarily harsh, stiff, coarse hair; this is of great length 

and devoid of under fur, as in other species, but represents, in an exagger- 

ated degree, the pelage which is characteristic of the genus in distinction 

both from Dipodomys and Cricetodipus. 

The coloration of the species cannot be given with sufficient accuracy. 

Both the specimens have been skinned out of alcohol, and the tints are prob- 

ably somewhat modified. One of them has been so discolored by long immer- 

sion in a dirty fluid as to be of a uniform dingy greenish-brown, in which the 
33 M 
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original colors cannot be in the least discovered. The other, in better state, 

shows the characters pretty well. There is a strong fulvous or salmon- 

colored stripe along the whole body, just as in P. fasctatus. The light color 

of the upper parts is rather a pale cinnamon than the sandy yellowish of 

P. fasciatus. The hairs are light plumbeous at base, and many of them are 

tipped with black, giving the dark surface-lining. The tail is sharply bicolor, 

to correspond with the body. The under parts, including the whole fore leg 

and the foot and inside of the hind leg, are white. 

As in the case of P. monticola, further information respecting this species 

is much to be desired, particularly as there appear to be some Mexican ani- 

mals of this genus with which we are at present not well acquainted. The 

following measurements are those given by Baird in his original notice :— 
5 

TaBLE III.—Mecasurements of two specimens of PEROGNATHS HISPIDUS. 
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5i7 | Charco Escondido. ........-....-.---.------ Q | 0.64 | 0.93 | 1.33-| 3.12 |.-...-]..-... 0. 42 | 0.84 | 0.37 | Alcoholic, 

70h PLATA MOLAS soe<= seco e= ness daa sae eee oc | 0.67 | 1.00 | 1.33 | 3.50 | 3.60 | 3.80 | 0.45 | 0.92 | 0.37 |....do. 

In my previous “‘ Review ” of this family (Proc. Phila. Acad. 1875, 293), 

I quoted the original notice * of ““Abromys lordi” of Gray (P. Z. 8. 1868, 202), 

observing that ““we may suppose the animal to be a Perognathus, from the 

general tenor of Dr. Gray’s remarks, and his curiously mixed-up quotations ; 

and it is perhaps P. monticola. ....” This supposition is probably verified 

* The following is the original notice of the genus and species in full : — 

“3. ABROMYS, Gray. 

“Upper cutting teeth with a longitudinal groove; fur soft, abundant, uniform, long, and close. 

Tail tapering, cylindrical, covered with short hair almost hiding the rings of scales. 

“ Perognathus, sp., 8. Baird, Mamm. N. A. 423. 

“ABROMYS LORDI. B. M. 

“ Fur soft, abundant, gray-washed, with blackish tips; chin and under side of body whitish ; tail 

tapering, gray, with a blackish-brown upper surface and tip; hair of the back dark lead-color, with a 

short gray band and minute black tip. 

“Perognathus monticolor [sic], Lord, in B. M. 

“? Perognathus monticola, S. Baird, Mamm.N. A. 422, t. 51, f. 3 (skull). 

“ Hab. British Columbia (Zord). i 
“The teeth destroyed. Length of body and head 3 inches, of tail 3 inches. It differs from 

Dipodomys phillipsii and other species of that genus in haying no white spot over the eye at the base 

of the ear, or white band across the thigh.” 
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by Mr. E. R. Alston, from examination of the original specimen, kindly 

made at my request. Mr. Alston writes :—‘ The type of ‘Abromys lordi’ is 

in bad condition, the ears being hopelessly distorted ; but it seems to me 

to be undoubtedly P. monticola.” 

PEROGNATHUS BICOLOR, Gray. 

Honduras Pocket-mouse. 

Perognathus bicolor, Gray, P. Z. S. 1868, 202. (Honduras. Description confused with that of a species of 

Heteromys—teste ALSTON, epist.) 

Though not an inhabitant of North America as zodlogically understood, 

this species is introduced to complete an account of the genus, and to furnish 

the occasion fur correction of an important error into which the describer 

was led. The original notice is subjoined.* 

Mr. Alston writes me, after examination of the type :—‘‘ P. bicolor Gray, 

(from Honduras,) appears to be a good species, but has been curiously 

badly described. It is dark brown above, not black, and tho’ the fur is 

sparse and somewhat harsh, it is not in the least bristly! Gray seems to 

have had both this specimen and his Heteromys melanoleucus in his hands 

when he wrote, and to have confused one with the other.” 

Genus CRICETODIPUS, Baird. 

=? Cricetodipus, Prax, U.S. Exp]. Exped. 1848, 52. (Type ?) 

= Cricetodipus, Barrp, M. N. A. 1858,418. (Type Peregnathus flavus.)—GRay, P. Z. 8. 1868, 202.—CovugEs, 

Proce. Phila. Acad. 1875, 300. 

= Otognosis, Couns, Proc. Phila. Acad. 1875, 305. (Provisional name. Type Perognathus flavus.) 

In treating of this form as a subgenus of Perognathus, Professor Baird 

clearly showed its external peculiarities, namely, absence of lobation of the 

‘antitragus, hairy soles, and diminutive size. To these points are to be added 

the cranial peculiarities coincident with decidedly greater development of the 

mastoid than that seen in Perognathus. The characters having already been 

given (p. 496), it is needless to repeat them. 

*“ PEROGNATHUS BICOLOR, B. M. 

“ Perognathus monticola, Gerrard, Cat. Bones B.M.(not Baird). Black; upper lip, lower edge of 

the cheek-pouch, head, and under side of body and inner side of limbs white. Fur uniform bristly ; 

bristles elongate, slender, with a slender point, and intermixed with very slender elongated hairs. Tail 

as long as the body, with rings, square scales, and short bristly hairs. 

“ Hab. Honduras (Sallé). 
“There is a Spiny Rat from Honduras* with a longer tail and smooth front teeth, agreeing in color 

with the above.” The confusion of ideas intimated by Mr. Alston is here obvious. 

«Characterized on p. 204 of the P. Z. S. for 1868 as Heteromys melanoleucus, with ‘* Perognathus monticolor [sic], 

Gerrard, B. M. not S. Baird", quoted as a synonym. 
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As noticed further on, the Cricetedipus parvus of Peale is an uncertain 

animal. In erecting Cricetodipus into a genus, I take C. flavus of Baird as 

the type, and follow this author in distinguishing a second species, which latter 

is probably, but not certainly, the C. parvus of Peale. The two appear to 

constantly differ in the following characters :— 

Tail scarcely or not longer than the head and body; hind foot scarcely or not one-third as long as head 
and body. FLAVUS. 

Tail decidedly longer than head and body ; hind foot more than one-third as long as head and body. : 
ParvuS (of Baird), 

CRICETODIPUS FLAVUS, Baird. 

Yellow Pocket-mouse. 

Perognathus flavus, BatkD, Proc. Acad. Nat. Sci. Phila. 1855, 332.—Batrp, M. N. A. 1857, 423, pl. 8, f. 2, pl. 21 

f.3a-f (assigned to Cricetodipus).—BatrpD, P. R. R. Rep. x, 1859, Gunnison’s and Beck with’s 

Route, Mamm. p. 8.—Batrp, U.S. Mex. B. Surv. ii, pt. ii, 1859, Mamm. 42.—Suckt., P. R. R. 

Rep. xii, pt. ii, 1860, 101 (Montana).—Hayp., Trans, Am. Phil. Soc. xii, 1862, 147 (Loup Fork of 

Platte).—ALLEN, Proce. Bost. Soc. N. H. xxii, 1874, 42 (Yellowstone River). 

Crice‘odipus flavus, GRAY, P. Z. S. 1868, 203 (compiled).—Cougs, Proc. Phila. Acad. 1875, 300 (mono- 

graphic).—Cours & Yarrow, Zool. Exp]. W. 100 Merid. 1875, 109. 

Otognosis flava, COUES, Proc. Phila. Acad. 1875, 305 (provisional name). 

Diacnosis.—Much smaller than Mus musculus; head and body two 

inches; tail the same; hind foot 0.65; ear small, not overtopping the fur, 

simple, without lobe of antitragus or tragus. Soles entirely hairy on the pos- 

terior half. Tail not decidedly longer than the head and body. Hind foot 

scarcely or not one-third as long as head and body. Above, pale buff, inti- 

mately blended with blackish; below, including whole fore leg, snowy white; 

sides with a clear buff stripe; tail obscurely bicolor; white touches often 

found about the ears. 

Haxrrat.—Rocky Mountain region of the United States and eastward in 

the Middle Faunal Province, from the British Possessions (lat. 49°, Cowes) to 

Chihuahua, Mexico. (In the Pacific region replaced by C. parvus.) 

(Description: from numerous alcoholic and dry specimens, including 

Baird’s types )—In general points of exterior conformation, this animal is so 

similar to species of Perognathus already fully treated that the account of 

these features may be abridged. The generic character of structure of the 

ear and hairiness of the sole, with the diminutive size, are the chief points. 

The ear is very small and simple, not overtopping the fur of the parts. It 

is evenly rounded; there is no lobation whatever of either antitragus or 

tragus, the slight notch which exists being formed in front by the folded-over 

edge of the ear itself, and behind by the antitragal ridge. The head is full, 
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especially in the frontal region, tapering to a bluntly conical snout, which is 

densely hairy excepting a minute nasal pad; the upper lip is heavily pilous 

with a fringe of hairs which droop over and hide the incisors. The eye is 

rather small, and nearer to the ear than to the nose. The whiskers are very 

numerous and fine, the longest exceeding the head. On the palms are 

observed posteriorly two great tubercles, of which the inner is much the 

largest; there are others at the base of the 2d and 5th, and of the conjoined 

3d and 4th digits, respectively ; otherwise the palm is studded with minute 

granulations. The thumb is rudimentary, bearing a small flat nail; the other 

claws are of ordinary character; 3d longest; 4th little less; 2d shorter; 5th 

still shorter. The hairiness of the soles posteriorly is a generic character in 

comparison with Perognathus ; anteriorly they are granular, with a tubercle at 

the base of each digit, and another on the outer side of the metatarsus a little 

way up. “The small size of the hind feet, however, is one of the most obvi- 

ous distinctions from C. parvus. The longest hind foot measured in upward 

of twenty cases is only 0.70 long, or barely one-third of the length of head 

and body, while the average is much below this, and the minimum is only 

about one-fourth of the length of the head and body. We may say simply 

that the foot is usually nearer one-fourth than one-third of this dimension. 

Similarly, the shortness of the tail is a second character. In a large series, 

the vertebrae of the tail average exactly as long as the head and body; in no 

case does the tail exceed the body and head by more than 0.25 of an inch, 

and this length is only exceptionally reached. In most cases, any difference 

which may be observed is the other way, the tail being, if anything, a little 

shorter than the head and body. The tail, as in other species of this genus 

and of Perognathus (except P. penicillatus), is closely, but not very thickly, 

haired uniformly throughout ; the terminal pencil is about 0.10 of an inch long. 

The pelage is extremely fine, soft, and glossy. The pattern of coloration 

is the same as in other species of this genus and Perognathus, namely, col- 

ored above with blended light and dark tints, white below, with a clear, 

single-color stripe along the sides. The upper parts are an intimate mixture 

of pale yellowish-buff with dark brown or blackish; the hairs are clear lead- 

color basally, then buff-ringed, then (most of them) dark-tipped. The result- 

ing tone is nearly uniform over all the upper parts; but there are liable to 

appear whitish or tawny touches about the ears and eyes, and an appearance 

of a dark streak along the side of the head. The fawn-colored lateral stripe 

is uninterrupted from nose to heel; the tint is rather brighter than the buff 
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of the upper parts, and pure, being not mixed with any dusky, and the color 

extending to the roots of the hairs. The entire under parts, including the 

whole fore leg, the hind feet, and inner sice of hind leg, are snowy white, 

the hairs having no basal color. The tail is obscurely bicolor, white below, 

and not very sharply colored above to correspond with the areas of the body. 

Very young specimens, though nearly full grown and showing a sharp 

lateral streak, are more simply colored above than the adults, being grayish, 

with extremely faint buffy lining, instead of sharply blackish and buff. There 

is also observable, in the series before me, a tendency to exhibit two differ- 

ent tones of coloration. Those from dry regions east of the mountains are 

mixed grayish-brown and grayish-buff, with the lateral pale buff stripe not 

very conspicuous. In New Mexico, Southern Texas, and southward, the ani- 

mal frequently assumes a ruddier shade of the light color, mixed with much 

less blackish; in these, the lateral stripe is quite indistinct, because the upper 

parts in general are not very different. But the distinctions in these cases 

are not strong enough to require anything further than this notice of the fact. 

The following table of measurements will illustrate the size and shape 

of the species very fairly, and to some extent expose the range of variation :— 

TABLE IV.—Measurements of eighteen specimens of CRICRTODIPUS FLAVUS. 
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CRICETODIPUS PARVUS, Baird (and Peale?). 

Least Pocket-mouse. 

? Cricetodipus parvus, PEALE, U. 8. Expl. Exped. 1848, 53, “ pl. 13, f. 2”.—GreBet, Siiug. 1855, 600 (compiled 
from Peale).—Gray, P. Z. 8. 1868, 203 (compilation of doubtful references). 

? Perognathus (Cricetodipus) parvus, AuD. & Bacu., Q. N. A. iii, 1854, 328 (copied from Peale). 

Perognathus parvus, BatrD, M,N, A. 1857, 425 (based on a specimen from King’s River, Cal., doubtfully re- 

ferred to C. parvus of Peale).—Barmp, P. R. R. Rep. x, 1859, Williamson’s Route, 82 (samo 

specimen). 

Cricetodipus parvus, COUES, Proc. Phila. Acad. 1875, 303 (monographic). 

Otognosis longimembris, COUES, Proc. Phila. Acad. 1875, 305 (provisional name). 

Diaenosis.—Quite like C. flavus; tail and feet longer. Hind foot 0.70 

or more, one-third or more as long as head and body. Tail decidedly longer 

than head and body; the vertebra about 2.50 inches to a body of 2.00. 

Hasrrat.—United States, west of the Rocky Mountains. California, 

Utah (and ?Oregon, Peale). 

Of this supposed species, I have two specimens additional to the 

material in Professor Baird’s hands in 1857. One of them, alcuholic, in good 

preservation, enables me to give the dimensions with accuracy. 

(No. 9856, Mus. Smiths. Inst. ¢; Fort Tejon, Cal, J. Xantus.) Nose 

to eye 0.45, to ear 0.70, to occiput 0.90, to tail 2.00; tail vertebrae 2.50, with 

hairs 2.75 ; fore foot 0.25; hind foot 0.70; ear above notch 0.25. 

Another specimen, from Utah (No. 439, Mus. Smiths. Inst., formerly 

referred by Baird to C. flavus), seems to belong to C. parvus; the hind feet 

are still longer—nearer 0.80 than 0.70—and the tail at least as long as in 

No. 9856. 

A third specimen, recently collected by Mr. H. W. Henshaw in Califor- 

nia, seems to be unquestionably referable to this species. These three are 

all I have seen. 

As well as can be judged from the insufficient material before me, this 

species does not differ materially in color from C. flavus ; and in fact the only 

diagnostic characters at present appreciable are the greater length of the hind 

feet and tail. There is, however, a decided difference in these respects. 

Further material will be required to confirm the specific distinctness here 

accorded, or to show that the two supposed species intergrade. Leaving this 

matter, we may turn to the history of the species, some points of which call 

for remark. 

In the first place, it is not certain that the animal called parvus by Baird 
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in 1857, and by myself in the present instance, is really the C. parvus of 

Peale. Professor Baird spoke guardedly in the matter, although he did not 

formally query his citations, as I have done, and I find myself equally in 

doubt. Nor do I see how the point is to be determined. For Peale’s type, 

having been lost or mislaid, is not at hand to testify; and Peale’s description, 

though elaborately detailed, will be found to consist entirely of supergeneric 

characters, shared by all the species of Perognathus and Cricetodipus, except- 

ing the phrase “color above sepia-brown”, which is applicable to none of the 

species known to me. ‘The dimensions assigned agree exactly with those of 

the animal defined in this article; but they are equally applicable to a very 

young Perognathus. In fine, there is no proof that’ Peale’s genus and species 

were not based upon a young Perognathus—possibly monticola. Therefore, 

while glad to concede that the probabilities are the other way, I think it safest 

to query the citation of Peale’s animal and the compiled references that go 

with it; and I rest upon the Perognathus parvus of Baird, about which there 

is no uncertainty. LeConte’s P. parvus, as I have already shown, is doubt- 

less based upon a very young example of P. penicidlatus. 

Baird’s animal, from King’s River, Cal., is very immature, as shown by 

the state of the teeth, though nearly or quite full grown. It curiously resem- 

bles a very young P. penicillatus (like LeConte’s specimen for instance) ; and, 

indeed, Professor Baird was led, by its immaturity and defective state of 

preservation, to suggest that it might not impossibly belong to P. penicidlatus, 

though he proceeded to make it thé basis of his P. parvus. It is, however, 

unquestionably a Cricetodipus, as I can affirm without qualification from 

inspection of the skull, which clearly shows the bulge of the mastoid back of 

an occipital emargination and other cranial characters diagnostic of Cricetodi- 

pus, to say nothing of the hairy soles and unlobed antitragus. I therefore 

accept the species as first clearly defined by Baird, without necessarily involv- 

ing the question by including the doubtful animal of Peale. 

As already suggested, the chances are that Baird was right in identifying 

* his species with that of Peale, so that the name Cricetodipus parvus will prob- 

ably stand. But should the contrary prove to be the case, and Cricetodipus, 

Peale, 1848, be conclusively shown to be a synonym of Perognathus, Maxim., 

1839, a new name, generic and specific, will be required for the subject of 

the present article. The name Oroenosis would be appropriate, in allusion 

to the facility with which the species may be distinguished from those of 
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Perognathus by the structure of the ear. The present species may be called 

O. longimembris, as the length of the hind limbs and tail is its specific char- 

acter in comparison with O. flava. 

SuBFAMILY DIPODOMYIN Al. 

= Dipodomys (genus), of AUTHORS. 

= Dipodomyina, Couns, Proc. Phila. Acad. 1875, 277. 

= Macrocolini, Branvt, Beit. Kennt. Siug. Russl., vierte Abh., Fortsch. Grupp. Nager, 1855, p. 231 and 
p. 311. 

The characters upon which this group is based having been given on a 

preceding page (p. 494), we may at once proceed to consider the single 

genus by which it is represented. 

Grenus DIPODOMYS, Gray. 

= Dipodomys, t Gray, Ann. Mag. Nat. Hist. vii, 1841, 521. (Type D. phillipii.) 

= Macrocolus, * WAGNER, Archiv fiir Naturg. 1846, Bd.i, 172. (Type WM. halticus.) 

Cnars.—(a. Cranial.) —Skull light, thin, papery, depressed, broad behind 

with swollen curves, tapering in front; rostrum acuminate, produced beyond 

‘incisors; no interorbital constriction; palate plane; occipital surface deeply 

emarginate. Zygomata straight, thread-like, depressed to palatal plane; abut- 

ting against tympanics. Anteorbital foramina represented by a circular per- 

foration of the front of the maxillaries. Large excavated lachrymals. Parietals 

triangular; an elongate interparietal embraced between forks of occipital. 

Squamosals reduced to small plates bounding the orbits posteriorly ; other 

elements of the temporal bone extraordinarily developed, thin, and bladdery, 

their sinuses of nearly as great capacity as the cerebral cavity ; the mastoids 

especially enormous, constituting nearly all the occipital and the greater part 

of the superior (behind the parietals) surfaces of the skull; the tympanics 

proportionally inflated, with large non-tubular orifice of meatus; the petrosals 

bullous, their apices in contact across the median line below the basisphenoid. 

Tympanics, mastoids, and parietals entering orbits. Occipital singularly 

reduced and narrowed, bent into three planes at right angles; supra-occipital 

bifurcate to inclose an interparietal; paroccipitals narrow, flange-like ;_basi- 

* Three special papers, substantially the same, differing in some particulars, viz.:— 

‘On a new Genus of Mexican Glirine Mammalia.” < Ann. Mag. N. H. vii, 1841, pp. 521, 522. (The 

original notice; genus named on p. 521; species D. phillipii, same page.) 

‘On a New Glirine Animal from Mexico.” < Rep. Brit. Assoc. Ady. Sci. for 1841, 1842, Trans. of the Sec- 

tions, p. 70. (Same orthography of name.) 
“On anew Glirine Animal from Mexico.” < Amer. Journ. Sci. and Arts, xlii, 1842, pp. 334, 335. (Editorial 

reproduction of the last; name D. phillipsii on p. 335.) 
| Special paper :— 

“Macrocolus, eine neue Nagergattung aus der Familie der Springer.” < Arch. fiir Naturg., zwolfter 

Jahrg. Bd. i, 1846, pp. 172-178. (Species M. halticus named, p. 176.) 
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occipital separated by a continuous fissure from petrosals. Mandible small, 

stout, with avery slight coronoid. (& Dental.)—Superior incisors sulcate, con- 

nivent, pointing strongly backward; deeper than wide. Molars (pm. and m., 

4—4) simple, rootless. (¢. External.)—General form Jerboa-like; hind legs very 

long, saltatorial. Tail rather longer than head and body, pemicillate. Soles 

densely furry. Feet with Ist digit rudimentary, but bearing a claw. Eyes 

large and full. Ears large, orbicular. Snout produced, acute, pilous, except 

the small nasal pad. Whiskers half as long as the whole body. Upper lip not 

cleft. Cheek-pouches ample. Pelage long and very soft. Pictura of body 

and tail bicolor. Size of a half-grown rat (Mus decumanus). 

The skull of Dipodomys, whether taken as a whole or considered in 

several of its details, is of extraordinary characters not nearly matched out- 

side the family to which it belongs. Many of its features are shared, to a 

greater or less extent, by Perognathus ; but the unusual characters are pushed 

to an extreme in Dipodomys. The foregoing paragraph merely indicates the 

more salient peculiarities; the skull is described in full beyond. The enor- 

mous development of certain elements of the temporal bone, and the results 

of this inflation upon the connections of the bone, and general configuration 

of the skull, are the leading characteristics. With this is co-ordinated the 

reduction of the squamosal and occipital, and the curious shape of the latter, 

as well as the anomalous abutment of the thread-like zygoma against the 

tympanic, and the contact of the petrosals with each other. In Geomyide, 

the temporals are of great size, but there is much less distortion of the topog- 

raphy of the parts, both squamosal and occipital maintaining ordinary charac- 

ters. The temporal sinuses together are scarcely less capacious than the 

brain-cavity itself; the sense of hearing must be exquisitely acute, if co-ordi- 

nated with the osseous state of the parts. 

Notwithstanding the singular condition of the skull of Dipodomys, result- 

ing from the hypertrophy of certain parts and the reduction of others, the 

relations with that of Geomyide are both close and clear; while Perognathus 

constitutes, in many respects, an excellent connecting link. Numerous coin- 

cidences could be pointed cut showing how the hint afforded by the presence 

in these two families of ample external cheek-pouches is borne out in more 

essential features, notwithstanding the all but complete difference in general 

outward appearance. 
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Description of the skull of Dipodomys.—As in other cases, it will be found 

most convenient to consider the skull as a whole first, and afterward to exam- 

ine its individual bones. An immature specimen is preferable for the latter 

purpose, though many or most of the suttires persist to extreme old age. 

In many respects, the skull of Perognathus approaches or closely resem- 

bles that of Dipodomys, but the family peculiarities reach their extreme 

development only in the latter. Comparative expressions used in the following 

paragraphs are to be considered exclusive of Perognathus, unless the contrary 

is stated. 

The skull is much depressed; elongated and acuminate in front; very 

broad behind, where the width is nearly two-thirds of the total length ; and, 

viewed from above, presents in general a triangular shape, with the lateral 

angles completely rounded off, and a deep emargination in the middle of the 

base. Zygomatic arches scarcely come into this view at all; the width of 

the skull midway being much less than the intermastoid diameter. The out- 

line of the zygomata is perfectly straight; between the turgid mastoid region 

and the expanded plate-like zygomatic process of the maxillary there stretches 

the thread-like malar, depressed to the level of the palate. The outline of 

the orbits is a quadrate notch between the saliences just mentioned. There 

is no interorbital constriction; were it not for the laminar zygomatic expan- 

sion of the maxillaries and the bullous mastoids, the space between the orbits 

would be the broadest part of the skull. The attenuate acuminate rostrum 

springs directly opposite the broad zygomatic part of the maxillaries, and 

extends beyond the incisors; it is at least one-third of the total length of the 

skull. The postero-lateral aspects of the skull present enormous bulging 

masses rounded and somewhat ovate—the extraordinarily developed mastoids. 

The same swellings constitute also nearly all the occipital region, the median 

line of which is a deep emargination. This character is perhaps unique ; 

nothing like it is seen even in Perognathus ; its peculiarity is on a par with 

the immense rostral development in a walrus for example. The resulting 

figure, as one author has aptly remarked, bears a ludicrously close resem- 

blance to the buttocks of the squatting human figure, the mastoids being the 

nates, the emargination being the cleft between, and the foramen magnum 

having an obvious suggestiveness. The whole surface of the skull is smooth, 

and gently convex in all directions. There are no ridges or roughnesses; the 
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sutures persist plainly visible in adult life; and all the bones are remarkably 

thin and papery. 

Viewed in profile, the skull shows notable features. The highest point 

is over the orbits, where the frontal and parietals are seen to be swollen; 

thence the superior outline sweeps gently down to the occiput, and in the 

other direction proceeds in a nearly straight—if anything, slightly concave— 

line to the tip of the snout. The great projection of the nasals beyond the 

intermaxillaries is well shown. The incisors in profile are seen to curve far 

backward as well as downward. The palatal outline is nearly straight, and 

declivous from before backward. Behind the palate, a small pterygoid hook 

is seen; but beyond this the whole outline is the inflated portions of the tem- 

poral bone hiding everything else. On the side of the rostrum midway, there 

is a large circular foramen, low down, but little above the palatal level; this 

is the orifice corresponding to the ‘‘anteorbital” foramen, here singularly dis- 

placed. From its fellow of the opposite side, it is only separated by a very 

thin vertical septum, apparently ethmoidal. This delicate partition, being 

often broken through in prepared skulls, has occasioned the statement of the. 

intercommunication of the two foramina. But I find the septum complete 

and intact in some specimens, and although a vacuity may very possibly nat- 

urally occur, such does not appear to be the rule. The orbit appears as a 

subcircular fossa, largely roofed over in front by the thin expanded zygomatic 

plate of the maxillary, and bounded below by the malar. Independently of 

its laminar maxillary portion, the zygoma is a slender, straight thread down 

to the palatal level, and abutting behind against the tympanic. The actual 

suture is squamosal, of course, but there is a curious appearance of connection 

with one of the otic bones. In the general inflation of the posterior portion 

of the skull appears the large orifice of the meatus auditorius—a simple cir- 

cular opening in the bullous mass. 

Viewed from below, the general contour is substantially the same as that 

already noted from above; but many special parts claim attention. So great 

is the backward obliquity of the incisors that their faces show in this view 

with comparatively little foreshortening. The incisive foramina are a pair of 

contracted slits midway between the incisors and molars. The palatal sur- 

face in advance of the molars is much compressed; that between these teeth 

is broader and quite flat; its width posteriorly is little less than its length; 

it contracts somewhat anteriorly, where it is marked by a median ridge con- 
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tinuous with the septum between the incisive foramina. That part of the 

palate constituted by the palatal bones is marked with several minute foramina. 

The palate ends behind with a sharp median spur; on either side of this is 

an emargination, and external to this a large fossa perforated with two fora- 

mina anteriorly, and a third and much larger one behind. Beyond the palatals 

themselves, the walls of the posterior nares are continued by the pterygoids, 

which are small and hamulate, the hook abutting against the petrosals. 

Between the ends of the pterygoids, and right across the middle line of the 

skull, the apices of the petrosals meet each other, forming a bridge beneath 

the basisphenoid. The posterior parts of the skull, behind those already 

considered, are almost. entirely occupied by the inflated elements of the tem- 

poral bone, between which lies the reduced basioccipital; this bone is nar- 

rowly acuminate, and is separated from the petrosals for its whole length by 

a continuous fissure, like that which, on the other side of the petrosals, sep- 

arates these bones from the alisphenoid and squamosal. The foramen magnum 

appears partly in this view, flanked by the slight condyles, outside of which 

are seen the small, distinct, flange like paroccipitals. 

The posterior view of the skull shows little but the inflated mastoids, 

with a cleft between, mostly occupied by the large foramen magnum, around 

which the contracted occipital bone appears as little more than the rim of this 

foramen. 

All the bones of the skull, as well as those of the top already so described, 

are thin and light; and the base of the cranium is remarkable for its exten- 

sive vacuities. Not only are the petrosals separated from their surrounding 

by great fissures on either side, rendering it almost necessary to their stability 

that they should abut against each other at their extremities; but there is also 

a singular separation of the alveolar portion of the maxillaries from the super- 

incumbent parts by a horizontal fissure, so that the palate appears as a sort 

of bridge between the fore and aft parts of the skull. Various peculiarities 

will appear more clearly from the following descriptions of individual bones. 

The complex temporal “bone” will be first considered, since the prime 

peculiarities of the skull result from the singular condition of hypertrophy 

under which several of the elements of this bone exist. ‘The topography of 

the parts.and the connections of the bone are curiously remodelled, as a con- 

sequence of the enormous inflation of the various otic elements and corre- 

sponding reduction of the squamosal. In the absence of investigations into 
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the development of the temporal bone, I can only describe it as if appears in 

the adult animal, using the terms “mastoid”, “petrosal”, and “tympanic” in 

their current acceptation, without reference to the primitive otic elements. 

Respecting the squamosal, there is no difficulty; the petrosal appears under 

its usual condition of a bulla ossea. I regard as ‘‘tympanic” the inflated vesi- 

cle in which the meatus auditorius is pierced, which appears as a tubular pro- 

longation of the bulla in the nearest allied family, Geomyide. The rest of 

the inflation, forming the greater part of the occipital surface and much of the 

roof of the cerebral cavity, I shall simply designate as ‘‘ mastoid”. 

The two temporal bones together are little less bulky than all the rest 

of the skull. Excepting the reduced squamosal, all the elements are sub- 

jected to extraordinary inflation, as well as peripheral enlargement; they 

appear as papery vesicles, light, thin, and smooth, without ridges or angles, 

inclosing extensive antra, the collective capacity of which is scarcely less than 

that of the whole brain-case. These vaulted walls are supported by delicate 

bony arches or trabeculze within, and imperfectly partitioned into several 

cavities by thin septa. The mastoid constitutes the greater part of these 

bulging masses. Its backward protuberance occupies nearly all the occipital 

surface of the skull on each side, the occipital bone being reduced to a nar- 

row margin of the foramen magnum, sunk in an emargination between the 

mastoid and its fellow. On the top of the skull, the mastoid similarly expands, 

filling the whole of the area usually occupied by the squamosal, and forming 

the greater part of the roof of the brain-case. Thus we have the curious 

circumstances of extensive mastoideo-occipital suture on top of the skull, and 

still more prolonged mastoideo-parietal suture—for the whole of the longest 

side of the right-angled parietal articulates with the mastoid; while so great 

is the anterior prolongation of this same bone, that a small part of it fairly. 

enters the orbit at the back outer corner of the latter. This extensive line 

of sutures with squamosal, parietal, and occipital bones, respectively, is dis- 

tinct throughout; but the boundaries of the mastoid with other otic elements 

can only be inferred by certain lines of impression which appear to mark it 

off from petrosal and tympanic. Another point is to be considered here: the 

flattened and entirely superior portion of the mastoid (that which lies in the 

ordinary site of a squamosal) is incompletely distinguished from the occipital 

portion of the same bone by a line of impression running straight across from 

the margin of the meatus auditorius to the median line of the skull; and this 
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mark corresponds to a nearly complete bony wall within the bone, which par- 

titions off one sinus from another. This may be hereafter found to indicate 

the respective parts which certain primitive otic elements take in the forma- 

tion of the “mastoid”. 

The petrosal, 2. ¢., the bulla ossea, is less peculiar than the mastoid; it 

is not more inflated than in very many mammals, and is chiefly remarkable 

for its contact with its fellow, and for the extensive uninterrupted: fissures 

which separate it both from basioccipital and alisphenoid. In general shape 

it is conoidal, moderately swollen, with the apex of the cone produced, and 

curiously curved toward the median line of the skull, where it meets its fel- 

low, forming a bony bridge beneath the basisphenoid. The claw of the 

hamular pterygoid rests against the end of the petrosal; and close to this 

there is an abutment of a piece of the sphenoid; otherwise, there is a great 

fissure betwixt it and the sphenoid. It is only in contact with occipital ele- 

ments by means of the flange-like exoccipitals; the whole extent of the basi- 

occipital being separated, as just said, by a large fissure. Posteriorly it is 

confluent with the mastoid, with imperfect indication of the precise line of 

union; exteriorly it is continuous, without appreciable indication of original 

distinction with the special inflation in which the meatus is situated. This 

papery vestibule I presume to be analogous with the tubular meatus externus 

in Geomyide and elsewhere; the orifice: is large, subcircular, and simply a 

hole without raised brim, pierced in the back upper corner of the bulb. Ante 

riorly the tympanic bulges so far as to form part of the orbit. While this 

special inflation is not otherwise distinguished from the general bulla ossea 

than by a slight constriction, it is remarkably divided off, above and behind, 

from the mastoid, by a strong line of impression, of which I shall say more 

presently. 
’ 

Coincidently with the hypertrophy of these otic elements of the tempo- 

ral, the squamosal is peculiarly reduced in extent, and pushed into the orbit, 

to which it is almost entirely restricted. It is simply a small irregularly 

shaped plate of bone lining the back part of the orbit, with a slight spur just 

exceeding the orbital brim in a little notch between corners of the frontal 

and parietal bones. The squamosal remains long discrete from all its sur- 

roundings. In full-grown though youngish animals, the squamo-sphenoidal 

sutures may be readily traced—that with the alisphenoid just below the 

-glenoid cavity, that with orbito-sphenoid within the orbit. The zygomatic 
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process of the squamosal is of peculiar character; instead of a slender curved 

spur reaching around to grasp the malar, there is a short abrupt heel appressed 

against the tympanic, and to the roughened face of this heel the clubbed end 

of the needle-like malar is affixed. The relation of the parts is such that the 

zygoma appears to articulate behind with the tympanic—it actually has an 

abutment against that bone, though no real articulation with it. 

From the lower back edge of the squamosal, a curious thread of bone 

starts off and occupies the deep groove already mentioned as separating the 

tympanic from the mastoid. No break from the squamosal can be seen in 

this thread, which curls around the orifice of the meatus, still in the groove 

mentioned, and ends by a slightly enlarged extremity below and behind the 

meatus, exactly in the position of an ordinary ‘mastoid process”. I am 

uncertain of the meaning of this. The end of this ligule or girdle of bone 

thus encircling the tympanic is in the site of the postero-lateral angle of the 

skull in Geomyide, in which such angle is formed by a corner of the squamo- 

sal; and the inference is self-suggestive that this delicate bony strap may - 

an edge of the squamosal persisting in situ after the rest really be squamosal 

of that bone has been crowded down into the orbit by the encroachment of 

the mastoid. Such a view, however, will bear further scrutiny. Even if a 

slender spur of actual squamosal does run out into the tympano-mastoid 

groove, it does not follow that the whole of the fold in this groove is squamo- 

sal; and certainly the enlarged extremity of this ridge, behind the meatus, 

has every appearance of an ordinary mastoid process. 

Next after the squamosal, the occipital bone suffers most from the 

enlargement of the otic elements; it is singularly restricted in extent, and 

presents itself in unique shape, compressed between the swollen mastoids. 

All the lateral occipital suturation is with the mastoid, excepting the basi- 

occipital. The occipital lies in three planes, nearly at right angles with each 

other. The basioccipital is horizontal, as usual, upon the floor of the skull; 

the exoccipitals, with probably part of the supraoccipital, are perpendicular 

behind; the rest of the supraoccipital is horizontal again, on top of the skull. 

The basioccipital is wedge-shaped, and offers nothing very peculiar, except- 

ing its entire disconnection from the petrosals, between which it lies; its 

sphenoidal articulation is just behind the joined apices of the petrosals. 

Exoccipitals appear as a pair of flaring flange-like processes, just outside the 

condyles, appressed against the otic capsules. The foramen is very large, 
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subcircular, and mostly in the perpendicular plane of the bone. After in- 

closing this orifice, the bone rapidly contracts as it rises to the top of the 

skull; this part is marked with a sharp perpendicular median ridge, and the 

edges of the bone being affected in coming into apposition with the swelling 

mastoids, there results a pair of deep narrow fossee upon the face of the bone. 

The portion of the supraoccipital which mounts the top of the skull to there 

lie horizontal, almost immediately forks to embrace a small shield-shaped 

interparietal bone between its prongs. The ends of these prongs touch 

posterior corners of the parietals. 

The sphenoid bone is of rather small extents owing to the situation of 

the squamosals in the orbit. It is widely fissured from the petrosals. The 

alisphenoid is very short; its termination may be seen in the jagged suture 

with the squamosal; but short as it is, it only misses taking part in the 

mandibular articulation, since it extends to the margin of the glenoid. The 

orbito-sphenoid is comparatively smaller still, the place it occupies in Geo- 

myide for instance being here largely ovcupied by the squamosal.. The 

spheno-palatal suture may be traced in young specimens with a zigzag but 

still in general transverse course, from the side a little behind the maxillary 

alveolus across the middle line of the skull. There is no vertical orbital 

plate of the palatal bone ; it all lies flat, and extends forward on the palate, 

wedge-shaped, but with square termination to a point opposite the first true 

molar. A backward spur of this bone forms with its fellow a sharp median 

process. There are various foramina already noted. The pterygoids are 

small claw-hammers abutting at their extremity against the petrosals. 

The parietals are nearly right-angled triangles, with one side of mutual 

apposition along the median line of the skull, another transversely articulating 

with the frontal, and the hypothenuse postero-exterior, for the mastoid suture. 

The back corners meet the prongs of the occipital and slightly embrace the 

interparietal. The outer corner is prolonged into a spur which attains the 

brim of the orbit. And here, the remarkable construction of the orbit by an 

unusual number of bones, may be noted. Following the brim of the orbit 

around we find—zygomatic process of maxillary; lachrymal; frontal; spur 

of parietal; back upper corner of squamosal; front end of mastoid; fore 

bulge of tympanic; zygomatic heel of squamosal; whole of malar, and so 

back to maxillary. 

The portion of the frontal oe appears on the surface of the skull is 

34M 
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keystone-shaped and straight, broad behind to articulate with both parietals, 

narrowing anteriorly with nearly straight edge, and in front irregularly trans- 

verse to accommodate its several rostral sutures. It sends a sharp spur on 

either hand into a recess between the maxillary and intermaxillary, and each 

intermaxillary causes a shorter, more obtuse re-entrance; the middle part 

articulating with the nasals is transverse. The orbital portion of the frontal 

is a simple plate suturing behind with the orbito-sphenoid and squamosal, and 

in front with maxillary and lachrymal. ‘The latter is of considerable extent, 

and much excavated; its edge appears upon the surface of the skull, margin- 

ing the back of the zygomatic process of the maxillary. 

The malar is very peculiar. In allied Rodents, this bone is a stout arch, 

and very short, in consequence of the close approximation of the ends of the 

zygomatic processes of both maxillary and squamosal. But here there is, to 

all intents, no such squamosal process, and that of the maxillary ends abruptly; 

so the malar is a long bone, to complete the arch; it is a straight rod, of 

thread-like tenuity, with the fore end slightly elbowed and sharpened to lie 

by oblique suture against the maxillary, on the inner side, and the hind end 

slightly clubbed to suture by a roughened flat surface with the heel of the 

squamosal; and such are the relations of the parts that the malar seems to 

run against the otic capsule. The depressed position of this bone, which lies 

down on the level of the palate, has been already noticed. 

The maxillary bone, with a general shape and connections which scarcely 

require notice, has two peculiarities; one of these is the singular position of 

the “ ante-orbital” foramen—here a large circular perforation at the anterior 

border of the side of the bone, altogether remote from the orbit. It lies 

above and even in advance of the incisive foramina. Its fellow is only separ- 

ated by the width of the compressed muzzle; there is a thin partition, proba- 

bly ethmoidal, between them. The other peculiarity of the maxillary is the 

unusually extended and vaulted zygomatic plate, which thus roofs over a con- 

siderable part of the orbit. This inflated lamina suddenly comes to a point 

where the malar joins it. Its suture with the frontal, or the surface of the 

skull, is a straight line. 

The incisive foramina, in Geomyida, are wholly in the intermaxillaries ; 

in Dipodomys they are formed by both bones, the maxillaries bounding about 

a third of their periphery. The nasal spur of the intermaxillary extends upon 

the forehead a little way beyond the ends of the nasals; while a sharp pro- 
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cess of the frontal separates it from the maxillary. The alveolar portion is 

remarkably curved backward, to suit the trend of the incisors, and a strong 

alveolar plate separates the teeth for about half their length. 

The nasals are chiefly notable for their length and tenuity; they reach 

fur beyond the incisors; the back half is linear and superficial ; anterior to 

this, where the intermaxillaries bend down, the nasals become somewhat 

volute, prolonging a semi-tubular snout. Within, delicate turbinal scrolls are 

seen extending to the orifice. The nasals are supported, nearly to their ends, 

by small intermaxillary spurs. 

The mandible remains for consideration. This bone is remarkably small, 

considering the size of the rest of the skull, and is further notable for its 

slight elevation posteriorly, its short incomplete symphysis, and the thickness 

of the body of the bone. The coronoid process is remarkably small,. not 

nearly attaining the level of the condyle, at the root of which it appears as a 

minute, backward sloping, prickle-like spur. The condyloid ramus itself’ is 

small, compressed, and oblique. The principal feature of the bone is an im- 

mense flaring lamina, which arises upon the back part of the lower border of 

the body of the bone, and expands obliquely outward and upward, with a 

peculiar twist. This plate-like process is longer than the condyloid ramus 

itself, and ends in an acute point, so that the back of the jaw appears two- 

pronged. There is a deep pit between the alveolus and the root of the coro- 

noid plate. The mental foramen is conspicuous upon the outside of the jaw 

close to the incisors. The small size and lowness of the jaw is seen in the 

peculiarly retreating chin of the species; and it is probable, to judge especially 

from the condition of the coronoid, that the biting power is comparatively 

slight. 

The vertebral formula of Dipodomys ordii is given by Baird as 7 cervical 

(with anchyloses of 2d, 3d,and 4th), 12 dorsal, 9 lumbar, 4 sacral, and 28 

caudal, = 60; there is doubtless an individual variability of several of the 

caudal segments. There are five metacarpals and metatarsals, though the 

inner one of each is reduced. There are perfect clavicles. The tibia and fibula 

are united below. 

Dentition of Dipodomys.—The dentition of Dipodomys is simple. Of 

the four grinding-teeth above and below, the anterior one is a premolar, being 

preceded by a deciduous tooth, which, however, is long persistent. This one 

is rooted and with a more complicated crown than the rest; the molars 
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proper are rootless and perennial. In both jaws, the set of the molars is very 

oblique; in the upper, the anterior tooth bends strongly backward, and the 

posterior one somewhat forward, thus bringing their crowns in close apposi- 

tion, though their roots are divergent. It is the same in the lower jaw, though 

the greatest obliquity there is in the strong forward set of the posterior 

tooth. The teeth are all simple, compressed prisms, broader in the transverse 

than in the fore and aft direction. In the worn state, the crowns of the two 

intermediate molars are simply elliptical; that of the anterior molar is rather 

a spherical triangle, with convex posterior and two concave anterior sides ; 

the back molar is small and subcireular. It is much the same in the lower 

jaw. ‘The crowns show simply the brim of enamel, with a depressed island 

of dentine. In the unworn state, however—such as may be observed in spec- 

imens with the milk-tooth still in position—there are some decided differ- 

ences. The outer border of the two anterior teeth shows a deep nick, where 

there is a re-entrant fold of the enamel; and the back molar has a similar 

indentation of the inner side. This diminishes regularly with the continuous 

growth of the incisors, until the crowns are ground down beyond the extent 

of the infolding. when it ceases to appear and the plain elliptical form of the 

crown is assumed. 

The incisors are small and delicate in both jaws, contrasting with the 

stout scalpels of Geomyide. he superior pair are much compressed, being 

narrower than deep, and strongly curved. Their face is marked by a deep 

median grooye, and the outer portion is rabbeted away, so that the groove is 

visible in a profile view. ‘The teeth emerge from the sockets some distance 

apart, separated by an intervening alveolar plate, but they are convergent, and 

their tips are in close contact. The under incisors, no larger than the upper 

ones, are of much the same general character, but are not grooved, the smooth 

faces being simply rounded off. Their roots make a slight protuberance at 

the outside of the base of the condyloid ramus. 

External characters of Dipodomys—TVhe general configuration of this 

animal is hthe and graceful, indicating agility and incessant activity. The 

body is slender, the neck distinct ; the head large, with tapering muzzle; the 

eyes and ears are prominent; the fore limbs small and neat, indicating pre- 

dominance of prehensile over merely gressorial faculties; the hinder limbs 

are of great size, as perfectly saltatorial as those of a Kangaroo or Jerboa; and 

the tail is longer than the body. Notwithstanding the saltatorial nature of 
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the animal, there is none of that preponderance of organization of the hinder 

parts witnessed in the Kangaroo, with its massive haunches and enormous tail ; 

the whole body is equally slender, the leaping power being manifested in the 

enlargement of the hind limbs alone; the tail, too, is slender throughout. 

The head is distinguished from the body by a well-defined cervical con- 

striction. The broad high occipital region dips suddenly down to the nape. 

The upper corners of the head, upon which the ears rest, are elevated and 

wide apart; the top of the head has in general a triangular shape, tapering 

from each ear to the snout with but slight swelling in the orbital region, and 

is quite flat across, with the most gentle longitudinal curve in the frontal 

region, and nearly straight nasal profile. The muzzle is acuminate and much 

produced, appearing longer still in consequence of the remarkably small 

retreating chin. The muzzle is entirely hairy, excepting a small nasal pad ; 

this shows a median depression, but there is no cleft of the upper lip, the 

whole of which is thickly clothed with stout hairs, that form a dense fringe 

drooping over and concealing the superior incisors. The lower lip is thick- 

ened and densely hairy; and there is also a hairy commissure of the upper 

lip behind the superior incisors, so that these teeth are shut out of the true 

(mucous-lined) buccal cavity. For the rest, the lips seem to come together 

vertically instead of horizontally, closing the oral aperture sideways, though 

of course the buccal cavity or mouth proper shuts as in ordinary mammals. 

All this is essentially the same as in the Geomyid@; and further, as in these 

last, there is a great pouch on each side of the head, entirely disconnected 

with the mouth, formed of a duplication of ordinary integument, hairy through- 

out. These sacs will admit the first joint of one’s little finger; they run the 

whole length of the head, but not beyond to the shoulder. In relative 

capacity, they about equal the least developed pouches of Gvomyide—those 

of Geomys hispidus tor instance. The opening is crescentic; the inner limb 

of the semilune being the skin of the jaws, while the outer limb is a free 

fold or border arising on the side of the snout half-way between nostrils and 

incisors and a little back of both, and curving Joosely around to the side of 

the under jaw near its middle. 

The whiskers are extremely numerous, and some of them are very long. 

A bunch of short fine ones springs from the extremity of the snout, on each 

side, by insensible lengthening of the fringe of hairs that clothe the upper 

lip. Qthers grow in the usual site, and the longest of these usually exceed 
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half the total length of the body. There are other long, slender, bristly hairs 

in weak clumps about the eyes and ears, and a bunch of short antrorse bris- 

tles springs from the chin. The eyes are large and prominent, in life remark- 

ably soft and expressive, in striking contrast to the small and inconspicuous 

eyes of the Geomyide; in consequence of the production of the muzzle, they 

are situate much nearer to the ears than to the nose, and rather above a line 

connecting the two. The ears, similarly, are large and “leafy”, appearing 

the more prominent because they rest upon the most protuberant part of the 

skull. When pressed out flat, the auricle is nearly orbicular. In the natural 

state, the fore border is largely folded over, the duplication extending from 

the extreme root to the highest point of the ear, and representing about one- 

. third of the width of the ear. » This fold causes a slight pointing of the ear. 

The posterior border is more rounded than the anterior; and within its base 

is developed a large, conspicuous, obtusely-angular antitragus, so broad that 

its inner edge is extensively overlapped by the fold of the anterior border of 

the auricle; a fringe of long hairs springing from the base of the anterior 

fold is directed backward over the antitragus; otherwise the auricle is closely 

and completely pilous on both sides, the hairy clothing of the open part of 

the concavity being heavier than that on the back of the ear. 

The fore limbs are shortened, in sacrifice of locomotive ability to increase 

of prehensile faculty. The arm and fore arm are stout; the latter tapers 

very abruptly and contracts to a delicate wrist and very small hand. There 

are four perfect digits, and a rudimentary thumb; the longer digits rather 

exceed, even excluding their claws, the length of the hahd proper (meta- 

carpus); the 3d and 4th are approximately equal in length and longest; the 

2d and 5th are successively reduced a little in length; the 1st is a mere 

stump; its claw is a knob ; the other claws are well formed, slender, com- 

pressed, acute, little curved, nearly as long as their respective digits. The 

back of the whole hand is pilous, and longer hairs fringe the sides of the 

digits; but the palm is naked, minutely tubercular throughout, these number- 

less little elevations showing no recognizable special distribution. ‘The hand 

ends behind with an enormous smooth bulb, a little to the inner side, and 

with a smaller external bulb, likewise smooth, separated from the main one 

by a narrow hairy interval. 

The hinder limbs offer the opposite degree of development. While the 

fore, from the elbow outward, is only a fourth of the total length the corre- 
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sponding measurement of the hind limb, that is, from the knee outward, is 

three-fifths or more of the whole length, and the hind foot alone is about one- 

third of such dimension. There is no noticeable bulkiness of the haunches, 

but the hams are massive, flattened-conoidal, suddenly contracting at the 

lower third, where the crus is of much less calibre than the foot. There is 

a prominent heel, and an obvious tendo Achillis, The metatarsus is subeylin- 

drical, widening to.a broad foot with strong digits. The whole foot reminds 

ove of a rabbit’s; a resemblance heightened by the dense furring of the whole 

sole, excepting a small calcaneal tuberosity. There are four perfect digits, 

of which the 3d is the longest, the 4th and 2d are successively a little shorter, 

and the 5th is much shorter still; while the 1st is a mere rudiment, entirely 

removed from the rest, nearly half-way up the foot. This bears a stumpy 

claw; the other claws, though small, are well formed, stout at base, com- 

pressed, little curved, and acute. 

The tail exceeds the head and body in length, even without the penicil- 

late tuft of hairs at the end, which projects an inch or more beyond the ver- 

tebree. It is of somewhat quadrangular shape, the flattening being especially 

appreciable on the under side, and is of nearly uniform calibre throughout, 

spriaging directly from the body without any basal enlargement, and but little 

taper at the end. It is closely and uniformly clothed with rather stiffish hairs 

for most of its length, the hairs gradually lengthening on the further half into 

the well-formed terminal brush. 

The pelage differs from that of the allied genus Perognathus in its solt- 

ness, length, and fineness, and has a silky gloss in life. It also lies with 

extreme smoothness on the colored areas of the body; the hairs are plumbe- 

ous basally, as usual; on the white parts they are unicolor to the roots. 

In the male, during the rutting season, there is an immense perineal 

enlargement, strictly circumscribed from neighboring parts, due to the turgid- 

ity of the virile organs within. The anus presents in the centre of this 

enlargement with the sheath of the penis justin front, quite prominent. 

There is a comparatively large os penis. In the female, the anal and genital 

orifices are in still closer relation; the ostium vaginze is prolonged in front 

into a dependent lobe, occupying the site of the penial sheath of the male. 

The pattern of coloration of Dipodomys is peculiar and diagnostic of the 

genus—the striped tail and white band across the hips are not found else- 

where. All the upper parts are fulvous or tawny-brown, closely lined with 
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fuscous to a greater or less extent and intensity. Some specimens, with the 

least dusky, are very light colored—a _ pale yellowish-cinnamon; others 

approach mouse-color, but even in the darkest specimens the decided fulvous 

shade appears at least upon the sides. All this colored portion is plumbeous 

beneath, excepting a little space along the middle of the sides, where basaily 

white hairs have the tawny tips. All the under surface of the animal is snow- 

white to the roots of the hairs. The line of white begins on the side of the 

muzzle and runs along the side of the head, including the pouch; the entire 

fore limb is white; the stripe rises a little on the side of the belly, and thence 

runs along the middle of the outside of the hind limb from the knee to the 

heel, sending a sharp white stripe from the knee across the haunches to the 

root of the tail. The hind foot is white, with a dusky stripe along the sole. 

The whiskers are partly black, partly colorless; their conjoined bases make a 

conspicous black spot on each side of the muzzle. There is some whitish- 

ness in most cases—sometimes altogether wanting—about the eye, and a white 

patch just back of the ear. The front of the ear is sometimes light. The 

tail is dusky-slaty, or sooty-brown, or even blackish, with a broad, firm, white 

stripe on each side from base to near the tip. At the extreme base, the white 

usually encircles the tail; at the other end, the color of the tuft is altogether 

indeterminate; sometimes the white lateral stripes give out before reaching 

the end, leaving the tip entirely dark; sometimes the white extends to the 

very end of the brush, cutting off the dark altogether; and, moreover, the 

white may encroach upon the under side, eutting off the dark from more than 

half the tail; oftener, the brush is mixed dusky and white. Thus the tail 

may end either white or dark, or a mixture of both. It is as variable in this 

respect as the tail of a skunk. The eyes are lustrous black; the nose-pad 

and palms flesh-colored; the claws pale. 

In old museum specimens, long exposed to the light, the above descrip- 

tion may not be verifiable as regards any of the darker markings and shades 

mentioned ; for all the colored portions of the fur finally fade to a dull, pale 

brownish-yellow, or even dingy yellowish-white. Under such circumstances, 

even the rich purplish-chestnut of a mink, for example, ends in dingy whitish. 

Discussion of the species of Dipodomys—Having thus fully exposed the 

characters of the animals of this genus, it remains to consider the mode in 

which, and extent to which, the genus has become differentiated into recog- 

nizable forms, if there be more than one. Various species have been pro- 
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posed and recognized. As they rest mainly upon size and proportions, these 

points will be first discussed. 

The following tables of measurements of a series of Dipodomys, fresh 

and alcoholic, will serve to show whether or not two species, commonly sup- 

posed to be distinguished by size and proportions, intergrade in these respects. 

The specimens are arranged without reference to locality, according to the 

chief point in question, namely, length of tail. 

TABLE V.—Measurements of seventeen specimens of DIPODOMYS. 
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4970 | Cape St: Lucas.......-..--..--.---es-e-ee--ee- oS | 0.90 | 1.45} 1.55 | 3.50 | 5.00 |......]...... 1.35 | Alcoholic. 

8436 | Fort Whipple, Ariz Cill| betes) eae 1.90 | 4.25 | 5.00 | 6.00 |...... 1.55 | Fresh. 

4871 | Cimarron, N. Mex........... 9 | 1.00 | 1.55 | 1.75 | 4.50 | 5.00 | 5.75 |...... 1.55 | Alcoholic. 

4970) | (Cape St. LCase: --< ..2 25.025. can ene ewes c acne 9 | 0.85 | 1.35 | 1.45 | 3.50 | 5.25 |......]...... 1.40 |....¢0. 

8437 | Fort Whipple, Ariz.....-...--.---..--.--- SSC lhye tll Becca| terse Seas 450) 5,20) 63250 lene ee 1.50 | Fresh. 

947) (WD RCL I epeoeooseeecd Ae SnOecr SL Gsecsriase | £2.00) 1) 15:40)! 1555) (74279) 5.100) | 2222 eee 1. 60 | Alcoholic. 

ACTON @aneiste NGAS = oc... cs<+cceewcecsonccnncncn -~ 9 102855) 3.40) | 2 50003.75. 15.75) 1//6..75) =... 1. 40 do. 

4970 | .-.-.. G0) SecA SSB esas tenes eSo0e ss saAeCSSEEESeae od | 0.95 | 1.50 | 1.60 | 3.75 | 5.75) 6.75 |...... 1.40 |....do 

4970 | --.--- AUS consoted sahsc ee sea a9 so pOb ED soeea ae od | 0.90 | 1.45 | 1.55 | 3.75} 5.75 | 6.75 |...... 1.45 |. ...do. 

7220 || (HUST ee bol Ee re ee ee eae 5.75 | 6.50 |....-- 1.60 |..2.do 
PIM PIatLo Valen. - seco ss ccc a~--sce2-~2 nee e= 2 | 0.90 | 1.40 | 1,60 | 4.50 | 5.75 | 7.00 }...... 1.50 do. 

aon ehonilteading Cal... a scence soaee se. = F | 0.90 | 1.35 | 1.55 | 3.35 | 5.60 |....-.]...... 1. 60 do 

26264 -..<.- 0) 3 c4e25 = boc! so AH Ben eSAC AREAS of |.0.80 | 1.25 | 1.40 | 3.25) 6.00 |......]...... 1.60 |....do 

eateeel |) SULG PUN Oy chr HS ee een eee ees see||ess¢cq| bscead esse 5.00 | 6.10 | 7.00 |...... 1. 60 do 

TAF B an || WUC) Gn eae oo SSeeeo oe ee Bao ae Ses eSeSaSseeS o | 1.00 | 1.60 | 1.75 | 5.09 | 6.75 | 7.75 |...... 1.70 do, 

7348 | Fort Tejon, Cal 9 | 1.00 | 1.60 | 1.80 | 4.25 | 7.00 | 7.75 |...... 1.70 do 

Sessea MR OOK VA Mts Vanes cones <2 cenccaecccccce-vces7 a] 9 ||0:95)|| 1..45\|' 4. 70)|'4:50,||'7.00.| 8.00 |.-2<--] 1.70 do 

J STRIGS s esecaooctoeconcenoeo OEE | Reese 0.92 | 1.44 | 1.61 | 4.06 | 5.79 | 6.85 |...... 1.58 

The foregoing table of measurements of only 17 specimens, all adult, 

suffices to prove an uninterrupted gradation in size of every part of the body 

and its members. There is no break whatever in any of the absolute dimen- 

sions. The specimens range, by minute fractions of the inch, from 3.25 to 

5.00 inches in length of head and body, averaging about 4.00. The tail vertebrae 

range from 5.00 to 7.00 inches, averaging about 5.75; with the hairs, the tail 

is from 5.75 to 8.00 inches, averaging a little less than 7.00. The hind foot 

runs from 1.35 to 1.70, settling at an average of 1.58. It will be observed 

that the lengths of tail and feet bear no constant ratio to each other, some 

specimens with relatively smallest feet having relatively the longest tails. It 

will further be evident that absolute lengths of tail and feet are not indicative 
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of geographical limitations; for the specimens which are arranged in the 

table with reference to absolute length of tail vertebrae (with which absolute 

length of feet is approximately correspondent) show complete intermixture 

of localities. Measurements of a hundred or a thousand speeimens would, 

of course, only tend to place these facts in stronger light. It may be safely 

stated as a fact, then, that differences in absolute size, either of the body or 

of any of its members, are not available for disfinction of two species; and, 

furthermore, that no set of absolute dimensions is correlated with geographi- 

cal distribution. 

Nevertheless, one cannot fail to be struck, in examining the table, with 

the extraordinary discrepancy in redative length of the body and tail. In No. 

4871, for example, the tail (vertebrae) is only half an inch longer than the 

head and body (4.50-5.00); that is to say, it is but one-ninth of the head and 

body length longer. In No, 2626, the tail is two and three-quarter inches 

longer than the head and body; that is to say, almost ¢wice as long. It would 

appear improbable that such unusual difference as this should not signify 

something more than mere individual variability. In order to discover 

whether or not the proportionate (as distinguished from absolute) dimensions 

of body and tail may not lead to some tangible result, the following table is 

constructed, in which the same specimens are arranged geographically. It is 

necessary to exclude four of them, however—Nos. ¢478, 7349, from unknown 

localities, together with the two respectively marked “California” and ‘‘ Rocky 

Mts.”, as I have reason to believe that these indications of locality are not 

reliable. 

TaBLE VI.— Measurements of thirteen specimens of Dipopomys. 

ROCKY MOUNTAIN REGION. > PACIFIC COAST REGION. 

ere lene eral | ee |e 
2S/Bu) 8 @€5/5</ 6 
2 ) rs co =} = 
q > sa} q > ioe) 

ATI ZON Rivero s]<saafaete omer es ase hice siete 4.25 | 5.00 | 1.55 | Cape St. Lucas..............-.----------- 3.50 | 5.00 | 1.35 

We esecasageeenco SHES SOAS sme emece ASO) os eo | eas hetemtere GO) oss ace ceeeieie em ce. heme ees 3.50 | 5.25 | 1.40 

New MOxiC0 iis 4)- Fann aoaemsveeeet clenmees 4.50 | 5.00 | 1.55] ..... POyeceer=-saee 3.75 | 5,75 | 1.40 

Platte Walley. .-sccscsos cece caaseccans pe BE es || TRESS | esaine do == 3.75 | 5.75 | 1.40 

nee do 3.75 | 5.75 | 1.45 

Fort Reading, 3.35 | 5.80 | 1.60 

ED |< ea et ne gH ee |e Gites Re naqckeoscecc era sSoeacesec: 3.25 | 6.00 | 1.60 

Monterey jac <<)t-ean nena ee eon 5.00 | 6.75 | 1.70 

Fort Tejon, (OF) Pee eRe esicetctosascorr 4.25 | 7.00 | 1.70 

AV OLAP CS pene sjeerece\teanen cece: | 4043) (5).25.'| LO3 i) a coc~ cies ta ploc cee eeee eae eaeee nee see eee 3.78 | 5.89 | 1.51 
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This second table, as far as it goes, leads to some tangible and practical 

results. More specimens would undoubtedly modify the exact figures, but 

would, I think, only confirm the general statement, that there is a decided 

difference in relative length of head and body and of tail between specimens 

from the interior and those from the coast region—just as there is in the 

genus Cricetodipus. This substautiates, in effect, the broad distinction estab- 

lished by Baird in 1857, though the details given by that author require 

qualification.* 

In the animals from the interior, with an average length of nearly 4.50 

inches, the tail is scarcely or not an inch longer than the body; that is to say, 

it is about one-fourth as long again as the head and body. 

In the coast region specimens, with an average length of less than 4 

inches, the tail is about 2 inches longer than the head and body; that is to 

say, it is, if anything, more than half as long again as the body. 

The feet do not present any very tangible characters. We find them of 

all sizes, coupled with different extremes of tail length. Nevertheless, it will 

be observed that the Cape St. Lucas specimens alone of the coast series pre- 

sent small feet, under 1.50; and that, without these, the coast series would 

show a length of foot of 1.60-1.70, thus correlated with the greater length 

of tail. 

To these data may be added some others, tending to substantiate a dif- 

ference between the two forms of the genus. The western animal averages 

smaller and of more slender build, with larger ears and longer limbs, and 

especially longer tail. It is darker in color, the prevailing tone being a mouse- 

brown, overcast with tawny or fulvous. The animal from the interior is larger, 

and noticeably more stoutly built, with smaller ears and shorter limbs, and 

particularly shorter tail. It is lighter in color, the prevailing tone being the 

*Mamm. N. Am. 1857, p. 409.—“ Whatever the number of species, all hitherto detected in North 

America belong to the two following sections :— 
“Section I. Hind foot not exceeding 1.50 inches, usually appreciably less; about one-third the 

length of head and body. Tail vertebre about 1} times the length of head and body in nature; rarely 

exceeding 5 inches, never 5}. D. ordii. 

“ Section II. Hind foot, 1.60 inches, sometimes more ; always Soacienably exceeding 1.50 ; almost half 

as long as head and body in the first specimens. ‘Tail vertebre 1% times the length of head and body, 

always exceeding 5} inches ; usually from 6 to7 inches. D. phillippi, D. agilis.” 

The proportions of body and tail here laid down I verify exactly, though the limits of extremcs 
given require to be enlarged. On the contrary, the statements made respecting the feet do not bold, 

upon examination of more material. In fact, the Cape St. Lucas are the shortest-footed animals of the 
whole seriee ; and in one very large Texas specimen (dry), not given in the table, the foot is almost 2 

inches long. 
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peculiar tawny or fulvous of the genus, deepened somewhat on a dorsal area 

with mouse-brown. ; 

These are simply observed matters of fact, not open to question. Cer- 

tain differences which actually exist, as well as the insensible blending of these 

differences, may both be fairly signalized by the following formule of nomen- 

clature and description, in which the various names which have been proposed 

are relegated to their proper place, covering diagnosis of typical (@. e. extreme) 

characters, and indication of the region in which such form more especially 

prevails ; — 

DIPODOMYS PHILLIPSI,* Gray. 
Phillips’s Pocket-rat ; “‘Kangaroo Rat”. 

Dipodomys phillipii, Gray, Ann. Mag. N. H. vii, 1841,521; Rep. Brit. Assoc. Ady. Sci. for 1841, 1842, Trans. 

of the Sections, 70, Real del Monte, Mex. (Type of genus.)—WaGn., “Suppl. Schreb. iii, 

1843, 205.” —LEC., Proce. Acad. Nat, Sci. Phila. vi, 1853, 224. (Sacramento Valley, Cal.)—Guxrn., 

Sting. 1855, 600. (Compiled.)—Barrp, M. N, A, 1857, 412. (California, &c.)—Coop. & SUCKL., 

P.R. R. Rep. xii, 1859, Mamm. 100, 127, 

Dipodomys phillipsii, Gray, Am. Journ. Sci. xlii, 1842, 335; List. Mamm. Br. Mus, 1843, 120.—Grrr., Cat. 

Bones Br. Mus. 1862, 173.—Gray, Proce. Zo6], Soc, 1868, 200. 

Dipodomys philippi, SCHINZ, Syn. Mam. ii, 1845, 93. (Compiled from Gray.) 

Dipodomys phillippsii, AuD. & Bacu., Q. N. A. iii, 1853, 137, pl. 130. (From Gray’s type.) 

Dipodomys phillippii, Bauzp, P. R. R. Rep. x, 1859, Williamwson’s Route, Mamm. 82. (Posa Creek, Cala.) 

Dipodomys phillipsi, Cours, Proc. Phila, Acad. 1875, 325. : 

Macrocolus halticus, WaGNrR, Arch. f. Naturg. 1846, 176 ; “Abh. K. Baier. Akad. xxii, 1848, 319, p]. vii”.— 

GIEBEL, Siiug. 1855, 599. (Compuiled.) 

Dipodomys agilis, GAMB., Proc. Acad. Nat. Sei. Phila. iv, 1848, 77.t (Los Angeles, Cal.)—Gamp., Ann. Mag. 

Nat. Hist. iii, 1849, 318 (same).—LeC., Proc. Acad. Nat. Sci. Phila. vi, 1853, 224.—Aup. & 

Bacu., Quad. N. A. iii, 1854, 339. (Compiled.)—Grern., Siing. 1855, 600. (Compiled.)—Bp., 

Proc. Acad. Nat. Sci, Phila, 1855, 334 (San Diego, Cal.) ; M. N. A. 1857, 414, pl. 9, f. 1.—Gnay, 

P. Z.S. 1868, 201. : 

Dipodomys heermanni, LeEC., Proc. Acad. Nat. Sci. Phila. 1853, 224. (Sierra Nevada.) 

Dipodomys heermannii, BAIRD, Mamm. N. Am. 1857, 415. (Compiled.) 

Dipodomys hermannii, Gray, P. Z. 8. 1868, 201. (Compiled.) 

Dipodomys wagneri,t LEC., Proc. Acad. Nat. Sci. Phila. 1853, 224.—Bp., M. N. i 1857, 415. (Compiled.)— 

Gray, P. Z. S. 1868, 201. (Compiled.) 

Haxrrat.—Pacific region at large, from Washington Territory to Cape 

St. Lucas; Nevada; and portions of Mexico (Real del Monte, Phillips). 

Specimens examined from Fort Walla-Walla, Cape St. Lucas, and numerous 

localities nearly throughout Upper and Lower California. 

*This name is found variously spelled by authors, as well as by Gray himself ; but if, as stated by 

Gray, the species was named after John Phillips, the rendition here adopted appears to be correct. 

t Special paper: Description of Two New Californian Quadrupeds [D.agilis and Mus californi- 

ens}. < tom. cit. pp. 77,78. (Also, Ann. Mag. Nat. Hist. tom. cit. pp. 318, 319, with some literal modifica- 
tion of title.) 

{ The ascribed locality is unquestionably erroneous. The label “James Reed, South Carolina”, 
like that on some other specimens of various animals I have seen, indicates the donor and his residence. 
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Cuars.—Small: rather under than over 4 inches in length of head and 

body, with slender shape, large ears, long limbs, and especially long tail. 

Tail vertebrae 2 inches (more or less) longer than the head and body, bearing 

a proportion of about (rather more than less) 1.50 to 1.00. Coloration heavy : 

upper parts rather dark mouse-brown or even dusky in general tone, light- 

ened, especially on the sides, with the peculiar tawny shade of the genus. 

This animal served as the type of the genus described by Gray in 1840. 

It figures in various treatises, mainly under compilation. Audubon gave an 

excellent illustration, taken from the type-specimen. Macrocolus halticus of 

Wagner,* described soon afterward, is undoubtedly, as suggested by both 

Gray and Baird, the same animal, though no mention is made of the pouches. 

Some other unquestionable synonyms are cited above. 

DIPODOMYS PHILLIPSI ORDI, Woodh. 

Ord’s Pocket-rat ; ““Kangaroo Rat”. 

Dipodomys ordii, “‘ Woopu.”, LeC., Proc. Acad. Nat. Sci. Phila. vi, 1853, 224. (Notice of Woodhouse’s 

type.) —Woophu., Proc. Acad. Nat. Sci. Phila. vi, 1853, 235.—Woonu., Sitgr. Rep. Expl. Zuni and 

Col. R. 1853, 50, pl. 4. (El Paso, Texas.)—Avp. & Bacu., Q.N. A. iii, 1854, 317. (Compiled.)— 
Barrp, M. N. A. 1857, 410, pl. 5, f.1; pl. 21, f. 1; pl. 51, f.1, 2.—Bairp, P. R. R. Rep. x, 1859, 

Gunnison’s and Beckwith’s Route, Mamm. 8.—Barrv, P. R. R. Rep. x, 1859, Whipple’s 

Ronte, Mamm. 14.—Hayp., Trans. Amer. Phil. Soc. xii, 1862, 147. (Niobrara R.)—GeErr., 

Cat. Bones Br. Mus. 1862, 175.—Cours, Am. Nat. i, 1867, 395. (Habits.)—Gray, P. Z.S. 1863, 

201.—ALLEN, Proc. Bost. Soc. xvii, 1874, 42. (Yellowstone.) 

Dipodomys montanus, BAIRD, Proc. Acad. Nat. Sci. Phila. vii, 1855, 334. 
Dipodomys phillipsi ordi, Cours, Proc. Phila. Acad. 1875, 326.—Cours & Yarrow, Zodl. Expl. W. 100 

Merid, 1875, 109. 

Hasrrat.—Rocky Mountain region at large, and somewhat eastward, from 

the region of the Yellowstone into Mexico. Limit of southern extension not 

precisely determined. Specimens examined from the Yellowstone, Powder, 

Niobrara, Platte, and Arkansas Rivers; from various localities in Texas, and , b] ’ 

nearly throughout New Mexico and Arizona; from Sonora, Durango, and 

Coahuila, Mexico. 

Cuars.—Larger : rather over than under 4 inches in length of head and 
5 5 

body, with (comparatively) stout shape, small ears, short limbs, and short 

tail. Trail vertebrae 1 inch (more or less) longer than the head and bod 
5 ys 

bearing a proportion of about (rather less than more) 1.25 to 1.00. Coloration I 
light: upper parts nearly uniform tawny-brown, of the shade peculiar to the 

genus, darkened a little with mouse-brown on a dorsal area. 

* Beitriige zur Kenntniss der Siingethiere Amerikas. < Abhandl. d. math. phys. Classe d. kénigl. 

bayer. Akad. Miinchen, v, 1847-49, 319, pl. vii (forming vol. xxii of the series of Denkschriften). [Quoted 
from Baird.] 
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This form of the genus appears to have been first noted by Dr. Wood- 

house in 1853. His specimens were from El] Paso. The known limits of its 

distribution were enlarged in 1857 to include the region of the Platte; while 

specimens still more recently examined show that it extends northward to the 

Yellowstone at least, further east in Dakota, Nebraska, and Kansas than was 

formerly supposed, and even reaches to Arkansas, where specimens were 

lately procured at Fort Cobb. 

Nore.—The special papers in which the Saccomyide have been treated 

will be found quoted passim in this article; these citations constituting that 

portion of the bibliography of the family which I have compiled. 
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LETTER OF TRANSMITTAL. 

OrricE of Unirep States GEOLOGICAL AND 

GEOGRAPHICAL SuRVEY OF THE TERRITORIES, 

Washington, D. C., December 1, 1876. 

Sir: I have the honor to transmit herewith, for publication as one of 

the series of “‘ Monographs of North American Rodentia”, a memoir on the 

family Haplodontide. 

To the single species which constitutes this family, unusual interest 

attaches, in the facts that its structure has remained very imperfectly known 

up to the present time, and that its systematic position consequently has been 

a matter of dispute. The anatomy of the species is herewith presented at 

considerable length, from original dissections; and a notice of its history and 

habits follows the description of its structure. 

Like my other memoirs of this series, the present is based upon the 

material contained in the National Museum, for the opportunity of examining 

which I am indebted to the liberal policy of the Smithsonian Institution. 

Mam, Sir, &e., 

ELLIOTT COUES, 

Assistant Surgeon United States Army, 

Secretary and Naturalist of the Survey. 

Prof. F. V. Haypey, 

United States Geologist-in-charge. 
bo) 5S 
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Famiry HAPLODONTID/G. 

= Genus Aplodontia, RicHARDSON and AUTHORS (see beyond). 
< Sciuride or Castorida, of some AUTHORS. 

< Castorine, Baird, Mamm. N. Am. 1857, 350 (united with Castor in a subfamily Castorine of Sciurida). 

= Haploodontide, LittseL0 RG, Syst. Ofv. Gnag. Diiggdj. 1866, 41 (as family of the Hystricomorph series). 

= Haploodontida, Giri, Arrang. Fam. Mamm. 1872, 22 (as family of a special series, Haploodontoidea). 

== Haplodontide, ALston, Proc. Zo6l. Soc. Lond. 1876, 78 (as family of the Sciuromorph series). 

Cuars.— Teeth: 1.33; C. 228; Pm. 3; M. 23 =o *$—7—22:; all root- 

less, prismatic, simple, of unique pattern of the molar crowns. Vertebrea: C.7; 

D.13; L. 6; 8.5; Cd. 11=42. Seventh cervical semicostiferous, without ver- 

tebrarterial canal. Clavicles perfect. Scapula triangular; with prominent spine 

and well-developed acromion and coracoid. Tvbia and fibula not anchylosed, 

though closely apposed below. Ulna with long olecranon; radius perfect, 

admitting of rotatory movements. Carpus and tarsus each with nine bones, 

including an os intermedium. Humerus with well-developed greater and lesser 

tuberosities, deltoid ridge, and tubercle; the inner condyle perforate. Femur 

with prominent greater and lesser trochanters, gluteeal ridge and tubercle. 

A large osseous patella. Pelvis straight and narrow ; tia prismatic, project- 

ing beyond the sacrum. Thorax capacious, contracted anteriorly, with 13 

ribs, 7 sternal, the first borne partly upon the last cervical vertebra. Skudd 

with no trace of postorbital processes (so conspicuous in Sciwride), massive, 

greatly depressed, very broad behind; zygomata widely separated behind, 

chiefly constituted by the malars. Anteorbital foramen low in position, small, 

oval, oblique, transmitting a fascicle of the masseter. Lachrymal large, scale- 

like. Nasals broad, not protrusive. Mandible massive, the descending ramus 

broadly laminar, twisted into the horizontal plane; coronoid high, faleate. A 

large hyoid, connected with the skull by long osseous cornua. Right lung 

quadrilobate ; deft dung bilobate. Salivary glands enormous (as in Castorid@). 

Stomach with the cardiac portion produced into a horn-like process. Liver 

quadripartite, the left lobe with a long process, the Spigelian lobule bifid. 
549 
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Intestines many (about eleven) times as long as the body. Cacum very large 

(as long as the body). Outlets of genito-urinary and digestive organs distinct 

from each other (compare Castoride). Testes abdominal. Os penis very 

large, cleft at the end. Urethral glands few and simple (no other perinzal 

glands ?). 

For other characters, derived from the external structure, and properly 

to be considered as rather pertaining to the genus than to the family, see 

under next head. 

As may be gathered from the foregoing epitome of the more salient 

anatomical characters, the present is a remarkably peculiar group, entitled 

to full family rank, if not to still higher appreciation. Like the equally pecul- 

iar Castorida, it has, as one author has remarked, long proved a stumbling- 

block in the way of a systematic arrangement of the Rodents; but for no 

other reason, as it seems to me, than because authors long regarded the type 

of structure as only significant of a genus, a place for which was to be 

found perforce among the then established families, instead of recognizing its 

claims to higher valuation. It would be idle to recount the various forced 

associations to which the family considered as a genus has been subjected.* 

The general tendency has been, however, of late years at any rate, to associ- 

ate Haplodon more or less intimately with Castor, and to refer both genera to 

the Sciurine series, if not to the Sciwrid@ itself. Thus, in 1858, Professor 

Baird made Castor and ‘Aplodontia” together a subfamily Castorine of the 

family Sceurcde,t inquiring pertinently whether the two were not typical of 

as many distinct subfamilies, themselves forming a group of full family rank. 

Professor Brandt, had already, in 1855, placed the genus next to Castor. In 

1864, Herr W. Peters discussed the genus, comparing the skull with that of 

Arctomys, and noting the strong resemblance observable in many respects ; 

he is considered by Mr. Alston ¢ to have ‘definitely established” the Sciurine 

affinities of the genus. In 1866, Professor Lilljeborg (Z. s. c.) first, as far as 

I can ascertain, cleared the way for the required improvement in classification, 

by raising the genus to the rank of a family, which he called Haploodontidz, 

and placed next after Sciwride ; although, as Mr. Alston (2 7. c.) observes, he 

* Por example, in 1840, Schinz threw “Aplodontia” into his VII “ family ” of Glires, “ Cunicularia” 

which consisted of an odd jumble of Haplodon, “Ascomys” (= Geomys), Thomomys, Siphneus, Clenomys, 

Spalar, and yarious other burrowing Rodents; as such, being beneath serious criticism. 

t Baird’s family Seiuridw, however, included the Murine family Myoxide, treated as a subfamiky 
Myoxina. 

} P. Z. 8. 1876, 66. 
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“strangely relegated it” to the Hystricine series of Rodents. Dr. T. Gill 

(¢. s. c.) followed Lilljeborg in 1872 in recognizing a family Haploodontide, 

the taxonomic value of which he raised still higher by separating it from 

other Glires as the type and sole member of a ‘‘ superfamily” Haploodontoidea, 

coming next after Castoride, also made the basis of a superfamily Castoroidea. 

Lastly, in 1876, Mr. Alston (/. s. c.) endorsed a family Haplodontide, which 

he placed next to Castoride among Sciuromorpha. 

To waive for the moment the question of absolute rank of the type 

Haplodon, nothing in the way of classifying the Rodents seems to me clearer 

than that the affinities of Haplodon are with Castor, and that both these 

genera appertain to the Sciurine ‘ series”, “superfamily”, or “line of develop- 

ment”—at any rate, neither to the Murine nor to the Hystricine series; the 

next nearest relationship of Haplodon being with Arctomys, and so with the 

Sciuride itself. The more or less complete agreement of such views with those 

of the writers mentioned in the foregoing paragraph will be evident without 

further comment; the better informed authors have, in fact, differed less among 

themselves respecting the immediate relationships of Haplodon and Castor than 

in regard to the location of these forms in the general series of simplicidentate 

Rodents ; Haplodon, at any rate, whether considered as genus or as family, 

having been relegated successively to (1) the Sciurine, (2) the Murine, (3) 

the Hystricine series, and (4) having furmed the type of a different series 

from any of these; this, too, at the hands of those who are at one respecting 

its immediate affinities. 

This brings up the question of the absolute standing of Haplodon. Is 

it referable to one of the established series of Rodents, or is it to stand alone 

as the representative of a separate series? Regard for a very strict equiva- 

leney of groups might urge the latter appreciation of the value of the pecul- 

larities of Haplodon; and, in the sense that the family Haplodontide differs 

more from all other families of Rodents than those of the same series usually 

do from each other, Dr. Gill’s special superfamily Haploodontoidea may be jus- 

tified. But, practically, no exact equivalency of groups is attainable; and, if 

it were, I should not be satisfied of the necessity of considering Haplodon to 

represent a separate series from the Sciwromorpha, in view of the closeness of 

relationship which I insist is found between Haplodontide, Castoride, and 

Sciuride. 

In so stating g, it becomes necessary to give my appreciation of the limits 
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of the Sciurine series. Briefly, then, I at present accept a superfamily group 

Sciuromorpha in the sense lately attached to it by Mr. Alston, as including 

the genus Sciwrus and its unquestioned allies, as wellas Haplodon, Castor, and 

Anomalurus, with which latter I am acquainted only by descriptions. Since 

Waterhouse, many years ago, foreshadowed a more refined classification of 

the Rodents by his four families of Scturide, Muride, Hystricidz, and 

Leporide, there has been a close general agreement among leading writers 

that these groups, whatever their absolute rank, represent as many natural major 

divisions of existing Rodents. The Leporide, by nearly common consent, are 

now cousidered as one of two primary divisions of recent Gdires, as such 

comparable in value to all the families of “simplicidentate” Rodents com- 

bined. The Scturide, Muride, and Hystricide of Waterhouse, with whatever 

modification in details, yet stand as indices of groups of Rodents, of whatever 

value we may assign, the members of each of which are much more nearly 

interrelated than any one of them is to any member of either of the other 

eroups. In the paper already several times cited, Mr. Alston seems to me to 

have defined the three groups, which he calls simply “‘sections”, in a very 

satisfactory manner; and he certainly has given us an easy means of distin- 

guishing them. ‘Even if it were not possible to separate the first three of 

Waterhouse’s great families by perfectly constant characters,” says Mr. Alston, 

“they ought, as it appears to me, to be recognized as indicating three distinct 

lines of development. But by the help of the characters of the leg-bones, 

pointed out by Professor Lilljeborg, the difficulty is overcome. In the few 

cases in which the cranial differences fail us in separating the Sciurine rodents 

from the Murine, and the latter from the Hystricine, the complete anchylosis 

of the lower part of the tibia and fibula in the second group comes to our 

ad. . . . . The first and third groups, which agree with one another in this 

point [distinction of fibula], are at once separated from each other by the form 

of the mandible, a8 well as by the whole type of cranial structure. . . . . 

The first section, Sciwromorpha, has for constant characters the combination 

of a peculiar form of mandible with the persistence of the fibula as a distinet 

bone throughout life. The former character at once separates it from the 

-Hystricomorpha, the latter from the Myomorpha.” This is the sense, then, 

in which Tam to be understood to accept the Sciwromorpha, in my present 

reference of the Haplodontide to that series as one of its component families, 
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coming between Castoride and Sciuride, with close relationship on the one 

hand with Castor, and on the other with Arctomys. 

My views of the position in the Rodent series, and relative raik in the 

scale, of the Haplodont type rest upon an examination of the whole structure 

of the animal. I do not find that any one has hitherto examined—at any rate, 

given an account of—the viscera, or even the skeleton, excepting the skull and 

leg-bones; our knowledge having thus far rested upon these portions of the 

bony frame-work, the teeth, and the external characters. Jam, consequently, 

enabled to add many new particulars to substantiate the position here taken. 

Detailed descriptions are offered beyond under head of the species; here I 

shall simply advert to some of the leading points involved. 

The skull of Haplodontide is strongly and unmistakably Sciuromorphic, 

not only in its general structure, but in many ultimate details. In fact, it 

resembles in superficial aspect the skull of certain typical Sciurines more 

closely than some of these resemble each other. For example, no one who 

compares the skull of Haplodon with that of Arctomys can fail to be struck, 

as Dr. Peters was, with their close general resemblance. In comparison with 

Sciurus, or even with such a Marmot-like form as Cynomys, the skull of Arc- 

tomys is seen to be much more massive, much more depressed, broader behind, 

and with a straightness and mutual perpendicularity of various planes, all of 

which features would require little exaggeration to match those of Haplodon. 

Even the shape of the angle of the mandible, peculiar to Hap/lodon, is really 

approached in Arctomys, where further twisting of the already oblique plate 

of the descending ramus would bring it into the nearly horizontal plane 

which it occupies in Haplodon. The most prominent difference is the total 

absence of postorbital processes in Haplodon, and their full development in 

Arctomys as in other Sciuride. It may be fairly questioned, however, whether 

the presence of these processes is more than a character of the family Sczu- 

ride itself; for they are lacking* in the three other families referable to 

Scturomorpha. The preponderance of recent genera and species of Sciuride 

may have unconsciously led us to attach too great importance to this feature. 

Obviously, the fact that the family Sciuride at present contains many genera, 

while the other three Sciuromorph families have but one genus apiece, is no 

argument for the making of postorbital processes a requisite for any series of 

Sciurines of higher value than a family. The argument is the other way, in 

* Mr. Alsten calls them ‘ obsolete” in dnomalurida. 
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view. of the fact that out of four Sciurine families only one, Sciwrid@, possesses 

these processes. 

I might extend this comparison of Haplodon with Sciuromorpha into 

many other points of structure, and enlarge upon various Marmot-like char- 

acters; but the indications afforded by the skull seem to me so unmistaka- 

ble, that such course becomes unnecessary. I will only refer, further, to the 

general mode of life, in which, as is well known, the Sewellel agrees with the 

Marmot-squirrel section of Sciuride. It lives in communities in subterra- 

nean burrows, exactly like the species of Cynomys and of Spermophilus. 

Various resemblances, in fact, have caused some authors to refer the species 

to the genus Arctomys, and Rafinesque made it congeneric with Cynomys. 

The condition of the molar teeth, whether rootless and prismatic, or rooted 

and tubercular, usually gives good indications among Rodents. In this im- 

portant respect, Haplodon agrees with Castor ; and although the dental for- 

mule are not identical, yet the only discrepancy is in the presence of a very 

small upper anterior premolar in Haplodon,—a tooth functionally insignificant, 

and, in fact, appearing as if it were far on the way toward suppression. Iv 

comparing Haplodon with Castor, we indeed find many discrepancies, even to 

the presence in the latter of an additional rib and dorsal vertebra, common 

outlet of genito-urinary and digestive systems, peculiarly developed perinzal 

glands, &c ; but we should not lose sight of the fact that the secondary or 

adaptive modifications of Castor, in fitting it for an aquatic life, are impressed 

with unusual strength, and are consequently liable to obscure those points of 

structure more valuable in indicating affinities. Even in some of its soft parts, 

however, Haplodon shows special relationships with Castor, such as the pres- 

ence of a glandular collar formed by the enormous salivary organs. 

I am inclined to consider the Haplodont type as probably the oldest 

among existing Sciuromorphs, and as nearer the ancestral type from which 

also diverged Castor, Anomaluras, and Sciurus with its numerous allies,—the 

latter being the most specialized and diversified forms which have been 

evolved from a primitive stock, and having become its largely predominant 

representatives in the present epoch. This view is strengthened by the 

remarkably restricted geographical distribution of the single known species, 

and the numerical proportion of its individuals,—altogether inconsiderable in 

comparison with the abundance of the typical Scitwride. The simple molars 

of Haplodon, as the very name indicates, may be regarded as further evi- 
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dence of an “early” or “generalized” type, in comparison with the highly com- 

plicated teeth of many recent Rodents; no simpler tooth than the anterior 

upper premolar—a mere cylinder—can well be, while the other molars are 

simply cylinders pinched intoa fold on one side; being thus remotely removed 

from such remarkably intricate and “specialized” aggregations of numerous 

prisms as are shown by many recent Rodents. 

Genus HAPLODON, (Rich.). 

x Anisonyx, sp., RAFINESQUE, Amer. Month. Mag. ii, 1817, 45 (genus based on a species of Cynomys, with a 

species of Haplodon included). 

= Aplodontia, Ricuarpson,* Zool, Journ, iv, 1829, 334 (original characterization).—Ricu., Fn. Bor.- 

Am. i, 1829, 210 (substantially the same).—AUDUBON & BACHMAN, Quad. N. Am. ili, 1853, 

98 (copied from Richardson).—Batrp, Mamm. N. Amer. 1857, 350 (elaborately recharacter- 

ized). 

= Apludontia, FiscnER, Syn. Mamm. 1829, 598 (“ 398” by err. of pagination). 

= Haplodon, WaG irr, Syst. Amphib. 1831, 23.—WaGNner, “Suppl. Schreb. iii, 1843, 395”.—PrTERs, 

Monatsb. Akad. Berlin, 1864, 177 (discussion of affinities)— ALSTON, Proc. Zod]. Soc. 1876, 78 

(classificatory). 
== Apluodontia, RICHARDSON, Sixth Ann. Rep. Brit. Assoc. Adv. Sci. for 1836, 1837, 150, 157. 

= Haploodon, or Hapludon, Brannt, “ Beit. Kennt. Siug. Russ]. 1855, 150”. 

= Haploodon, LIsJEBORG, Syst. Overs. Gnag. Diiggdj. 1866, 42. 

(Other forms of the word are doubtless to be found.) 

Cuars.—Form stout, heavy, low; body cylindrical ; limbs short, of pro- 

portionate lengths before and behind; no appreciable neck; head broad, flat, 

somewhat triangular, with blunt muzzle, hairy, except the margin of the 

nostrils and cleft of the upper lip. Tail very short, terete, hirsute. Whisk- 

ers very long, bristly. No cheek-pouches. Eyes diminutive. Ears of 

moderate size, rounded above, lobate below, with antitragal fold. Fore and 

hind feet pentadactyle, hairy on top; palms and soles naked; former 5-tuber- 

culate, latter 6-tuberculate; digits of hind feet not webbed; fore claws much 

longer and stouter than the hinder, fitted for digging. Pelage of two kinds,— 

long bristly hairs and woolly under fur. Progression apparently plantigrade. 

Habits terrestrial, fossorial, gregarious. Regimen exclusively vegetarian. 

Voice shrill. 

To the structural characters already given, being those upon which a 

family Haplodontide is established, may be added the foregoing, derived from 

* Special paper: On Aplodontia, a new genus of the order Rodentia, constituted for the reception 

of the Sewellel, a burrowing animal which inhabits the north-western coast of America, < Op. tom. cii. 

pp. 333-337, 
On a second described species of Haplodon, cf. Peters, Ueber neue Arten der Siiugethiergattungen 

Geomys, Haplodon und Dasypus. < Monatsb, Akad. Wiss. Berlin, 1864, pp. 177-180. 
A third special paper is: The Hunting Fields of the Pacific Coast, Oregon. Capturing the Showtl. 

By J.M. Murphy. <“ Rod and Gun” (newspaper) of May 20, 1876. [Popular. ] 
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consideration of external form, upon which a genus Haplodon may be 

properly based. In the account of the species which is to follow, much of 

the structure of the animal is given in detail, without reference to the sys- 

tematic significance of any of the features described. 

The genus “Aplodontia” was established by Richardson in 1829, and, 

with varying orthography, has since been universally employed. Nor is it 

necessary to supersede it by Anisonyx of Rafinesque, 1817. This generic 

term, besides arising in a misunderstanding, was based upon the “ Burrowing 

Squirrel” of Lewis and Clarke, and is equivalent to Cynomys, of same author 

and date. It therefore becomes a synonym of Cynomys, as the type species, 

“Anisonyx brachiura”, also is of Cynomys columbianus (Ord). Rafinesque, 

however, added to his genus Anisonyz a second species, A. rufus, based ex- 

clusively upon the Sewellel of Lewis and Clarke, which causes Anisonyzx to 

be partly synonymous with the subsequent “Ap/odontia” of Richardson. 

The construction of the generic word has apparently given trouble, 

though there need have been none, had the rules for the formation of com- 

pounds from the Greek been duly considered. While some latitude is allow- 

able in such cases, unwarrantable liberties have been taken with this word 

The etymology is azAdos (contr. azAovs), simplex, simple, and ddovs, dens, 

tooth. The original form, Aplodontia, is clearly wrong in ignoring the aspi- 

ration of the initial Alpha, and is further modified arbitrarily by the suffixed 

syllables. As to the mode of joining the two words, in which three Omicrons 

come together, it may be observed: that the latter o in azAoos would, of 

course, suffer elision before the initial vowel of COovs; and then the former 

o, still coming before a vowel, would either be separated by a dizeresis over 

the second 0, or else be contracted with it into ov; so that the word might 

be written, with propriety, Haploddon or Haploudon, the latter perhaps 

being preferable, especially in view of the contracted form a@zAovs, in 

which the original is also found. But euphony has rightly so much to 

do with these formations that the former o in a@zAoos, as well as the 

latter, may be struck out before the 6 of ddovs (just as the latter o may 

be omitted before a consonant, contrary to general rule, as in azdAorys, 

compounded of a@zAcos and the abstract termination TNS, or in azAocyn- 

_ pe@rv), and the word be properly written Haplodon, the form I have 

adopted. In any event, Apludontia and Apluodontia are inadmissible, 

and Hapludon is objectionable from excessive contraction. In strictness, 
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we should rather write Haploidus, Haplodus, or Haploudus ; but the form of 

¢dovs, in which the stem ddovr- is preserved, is so firmly established by 

precedent and custom, that it would be finical to insist upon the purer 

orthography. 

HAPLODON RUFUS, (Raf) Coues 

The Sewellel. 

Sewellel,* LEwis & CLARKE, Tray. Ist Am. ed. in 2 vols. 8vo, ii, 1814, 176 (1st English ed. in 1 vol. 4to, 

1814, 470; 2d English ed. in 3 vols. 8vo, 1815, iii, 39). (Original description.)—Covugs, Bull. 
U.S. Geol. & Geogr. Surv. Terr. 2d ser. no. 6, 1876, 437. 

Anisonyx rufa, RAFINESQUE, Amer. Month. Mag. ii, 1817, 45 (actually based entirely upon the Sewellel of 
Lewis and Clarke).—DersM., Mamma. ii, 1822, 330.—Less. Man, 1827, 240, no. 647. 

Arctomys rufa, HARLAN, Fn. Amer. 1825, 208.—Is. Guorrr., “ Dict. Classique, x, p. 186”.—GrirriTu, 
An. Kingd. v, 1827, 245, no. 636 (compiled). 

Aplodontia leporina, RICHARDSON, Zo6l. Journ. iv, 1829, 335, no, 15.—RricHarpson, Fn. Bor.-Amer. i, 1829, 

211, pl. xviii C, figs. 7-14 (skull).—Scnmz, Syn. Mamm. ii, 1840, 138 (description, &e.).— 
PEALE, Mam, & Birds U. 8. Expl. Exped. 1848, 56, “pl. xv”, fig. on p. 57 (skull).—AUDUBON 

& BacuMaN, Quad. N. Amer. iii, 1853, 99, pl. exxiii (animal). (Description and account of 

habits, mostly from Lewis and Clarke, and from Richardson.)—NEWBERRY, Pac. R. R. Rep. vi, 

1857, Zodlogy, 58 (habits, &c.).—Barrp, Mamm. N. Amer, 1857, 353, pl. xx, figs. 4 a-d (details 

of external form), and pl. xlix, figs. 2a-e (skull and teeth).—Coorrr, Pacific R. R. Rep. 

xii, pt. ii, 1860, 82 (habits).—SucK ry, Pac. R. R. Rep. xii, pt. ii, 1860, 1C0 (habits, &c.).— 

ScuckLey & Grpss, Pac. R. R. Rep. xii, pt. ii, 1860, 124 (description, habits, &c.). 

Apludontia leporina, FISCHER, Syn. Mamm. 1829, 598 (‘398 ” by error of pagination). 

Apluodontia leporina, Ricu., Sixth Ann. Rep. Brit. Assoc. for 1836, 1837, 157. 

Haplodon leporinum, WAGNER, “ Zool. Journ. 1829, —”. 

Haplodon leporinus, WAGLER, “Syst. Amphib. 1830, —”.—WaGner, ‘Suppl. Schreb. iii, 1843, 396 ”.— 

GIEBEL, Siiug. 1855, 527. 

(?) Haplodon leporinus var. californicus, Peters, Monatsb. Akad. Berlin, 17. Miirz 1864, i79 (“Gebirgen 

Californiens ”). 

Cuars.—About as large as a Muskrat. Length, a foot (more or less) ; 

. head, 3.00 inches; tail-vertebra, 1.00; tail with hairs about half as much 

again; fore foot, 1.75; hind foot, 2.10; longest fore claw, 0.50-0.60. Color 

brownish, mixed with more or less black, lighter and more grayish below ; 

basal portions of the pelage mostly plumbeous. Whiskers, claws, and upper 

surface of foot colorless, or nearly so; incisors yellow. 

Hasirat.—Washington and Oregon Territories from the Rocky Mount- 

ains to the Pacific ; upper portions of California, and probably also southern 

portions of British Columbia, 

A.—DESCRIPTION OF EXTERNAL CHARACTERS, 

The Sewellel approaches the Muskrat in size; and in some superficial 

aspects is not very dissimilar to that well known animal. The general form 

is stout and clumsy; the body is of large calibre in comparison with its 

length; the trunk is nearly cylindrical, broadly rounded off behind, in front 

*See beyond in this memoir for other forms of this Indian word, and its meaning. 
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without appreciable constriction of the neck, upon which the shoulders seem 

to encroach ; the head is especially broad, the width across the occiput being, 

if anything, greater than the breadth across the shoulders; the limbs are 

short, of approximately equal lengths, massive above the wrist and ankle ; 

the tail is very short; the muzzle is thick and blunt ; the whiskers are long 

and stiff; the ears are of moderate size; the pelage is soft. The whole organ- 

ization, viewed externally, indicates terrestrial and highly fossorial habits. In 

moving, the animal carries the body low, almost sweeping the ground ; at rest, 

the back is arched. 

The head is broad and massive, much compressed in the horizontal 

plane (being wider than deep), and especially noticeable for the flat expanse 

of its upper surface, which is continuous with that of the shoulders without 

depression of the nape, and with scarcely any constriction of the sides of the 

neck behind the ears. Viewed from aboye, the sides of the head taper 

gradually, in nearly straight lines, from the broadest point (at the ears) to the 

snout, which is extremely obtuse. The profile of the forehead is likewise 

nearly straight. The chin is retreating; its under surface is nearly flat; 

the end is broadly convex, like the rest of the obtuse muzzle. The opening 

of the mouth appears contracted from the thickness of the swollen fleshy 

lips. The upper ineisors are probably always exposed. The peculiar shape 

of the head as a whole is correlated with the remarkable preponderance of 

planes and right lines which the skull shows. 

The thick lips are entirely hairy, the upper lip especially being clothed 

with short, stiffsh, antrorse, adpressed hairs for some distance within the 

apparent buccal orifice, and there being a special brush of similar hairs 

directed inward, near the commissure of the lips. Theré is a narrow naked 

muffle, cleft with a well-marked vertical line of impression; a naked pad 

projects from this to the interspace between the upper incisors; a narrow 

margin around each nostril is also naked; otherwise the snout is entirely 

hairy. The whiskers are numerous, very long, and extremely stiff—more 

like hog’s bristles than the whiskers of most Rodents. The longest ones, 

when laid backward, reach entirely beyond the shoulders. These bristles 

are mostly colorless; some of the shorter upper ones, however, are brownish. 

Besides the labial set proper, there are other long bristles, also mostly color- 

less, in tufts over the eyes, and scattered about the ears; both lips are thickly 

fringed with similarly colorless, short, but. still stiff, bristly hairs, in addition 
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to the pelage proper of the parts; while there is a scattering patch of the 

same on the chin. The countenance of the animal literally “ bristles”; and, 

as we shall see, similar long colorless bristles occur on other parts of the 

body. 

The eyes are situated in a line between the extremity of the snout and 

the middle of the ear, about half-way, but rather nearer the ear. They are 

remarkably small, the diameter between the canthi being only about a quarter 

of an inch, and appear somewhat sunken and inexpressive, from the tumidity 

of the lids. The ear, it has been said, “ strongly resembles the human one in 

form”, and may be conceded to be not strongly dissimilar in some respects, the 

auricle being rounded above, with a folded-over anterior edge, having a 

thickened projection near the base in front to represent the human antitragus, 

and a fleshy dependent part opposite, in the place of the human lobe. The 

ear is situated upon the most prominent postero-superior aspect of the head, 

and rises about as high as the fur of the surrounding parts; an anterior 

fourth of the auricle is folded over ; when pressed out flat, the contour of the 

auricle is nearly semicircular. The antitragal prominence continues far into 

the cavity, forming a fold which bounds the meatus above; the lower bound- 

ary of the external meatus is the large thick fleshy lobe already alluded to ; 

it seenis to be mobile, and is probably capable of closing the orifice by its 

apposition with the antitragal ridge. The ear is clothed uniformly with short 

soft hairs; there are some longer ones on the concavity which overtop the 

auricle, thus forming a decided fringe, and other long ones in tufts on the 

borders of the ear near its base. These longer hairs are colored; the very 

short ones on the back of the ear, and others on the fleshy lobe, are colorless. 

The fore limbs are close to the head; the outline from the head down 

the front leg is a continuous curve, and the point of the shoulder seems 

scarcely half an inch from the back lower corner of the skull. The massive- 

ness and muscularity of the upper portions of the limb, no less than the 

structure of the hand, indicate great fossorial powers, reminding one of the 

condition of the partsin Geomyide.* From the stout shoulder and prominent 

elbow, the fore limb becomes conoidal, tapering rapidly to the contracted 

wrist, where the ordinary long pelage of the body ceases. ‘The back of the 

“If Haplodon possessed external pouches, its superficial appearance—the stout, squat, lumpy 

figure, the large head, apparent absence of neck, short legs, highly fossorial fore feet, with enormous 
fore claws and great tubercles at the wrist—would more strongly resemble Geomys than any other 

animals of this country. 
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hand is rather thinly but uniformly clothed to the ends of the fingers with 

short adpressed hairs like those on the coneavity of the ear. The palms and 

under surfaces of the fingers are perfectly naked. The hand is large, measur- 

ing in length from the wrist to end of the claws but little less than the dis- 

tance from wrist to elbow. There are five perfect digits. Of these, the 1st, 

or thumb, is very short, its tip falling far short of the base of the 2d digit; 

its axis is very oblique to the line of the other digits, from which it stands 

apart quite as much as the human thumb does from the fingers; nor can it 

be readily pressed into line with the other digits, on account of its intimate 

connection with the inner one of two great palmar tuberosities, to be 

presently noticed. The thumb beazs a small, stumpy, obtuse claw, com- 

pressed nevertheless, and a true claw, not a flat nail, as is so frequently 

witnessed in Rodents when the thumb is very short or rudimentary. The 

thumb in this case, though relatively very short, is functionally developed 

beyond doubt, and its curious opposition to the other digits almost indicates 

true prehensile or grasping powers of the hand. The remaining digits are 

long and well formed; the 3d is longest; the 4th and 2d successively shorten 

in nearly constant ratio; the 5th is relatively shorter, the tip of its claw 

falling but little in advance of the base of the 4th claw. The claws are all 

nearly or quite as long as their respective digits, reaching about the develop- 

ment witnessed in Geomyide. They are little curved, and much compressed ; 

for most of their length underneath their sides come together in a single 

ridge, leaving but a slight scooped-out portion toward the ends. The tuber- 

culation of the naked palms is conspicuous. Near the wrist, opposite the 

thumb, are two immense prominences, side by side (inner and outer); the 

ulnar, or outer one, about in the site of the human pisiform bone, is smaller, 

and more compressed than the radial tubercle, at the base of the thumb, 

which attains the size of a pea, and is irregularly nodular, with a tendency 

to lateral compression and the formation of a decided lengthwise keel. These 

wrist-tubercles have almost the development seen in Geomys. At the bases 

of the digits are three large, smooth, flattened tubercles, one common to the 

3d and 4th digits, the others respectively proper to the 2d and 5th. The 

ends of the digits are somewhat callous. For the rest, the palm is smooth, 

with an irregular network of lines of impression, and the under surfaces of 

the digits are strongly annulate with similar transverse lines. 

The hind limbs correspond in length with the fore. The massive thigh — 
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is entirely enclosed in the common integument of the body, which even de- 

scends a little below the knee. The bulging, compressed crus tapers rapidly 

to the ankle, where the ordinary pelage of the body is arrested, the instep 

and tops of the toes being clothed with very short, adpressed, colorless hairs, 

and hence appearing almost naked, as, indeed, they have sometimes been 

described. But the clothing is uniform and complete, and nearly as heavy 

as that on the back of the hands. The foot is rather longer than the hand, 

even including the claws, which are so highly developed on the fore limb. 

The axis of the foot appears to be nearly at right angles with that of the leg 

in ordinary postures of the animal; the heel is prominent, and the whole 

sole is evidently applied to the ground in walking. Such plantigrade char- 

acter of the hind feet is indicated by the strong flattening of the sole to the 

very heel; and its complete nakedness The sole is perfectly smooth, with 

a moderate number of irregular lines of impression, more numerous anteriorly 

than toward the heel. There are six prominent tubercles on the sole; four 

at the bases of the digits, and two, side by side, about half-way to the heel. 

Of the anterior tubercles, one is common to the 3d and 4th digits, and three 

others are respectively proper to the 1st, 2d, and 5th digits. Of the posterior 

pair of tubercles, a larger one, conical and very prominent, is situated on the 

inner side of the sole; the other, much less conspicuous, is also further re- 

moved from the edge of the foot. There are five perfect digits, with nearly 

parallel axes, though the lateral ones, and especially the inner one, stand a 

little away from the line of the other three. These last are much the longest, 

and of approximately equal lengths. The end of the claw of the 5th only. 

attains the base of the 4th claw; that of the 1st does not quite reach the 

base of the 2d. The claws of all the digits are much alike, and peculiar in 

no respect. 

The tail is a mere stump, shorter than the foot; it is cylindrical, thickly 

clothed with pelage like that of the body, and the terminal pencil of hairs 

equals in length that portion of the vertebrae which projects beyond the but- 

tocks. Short as this member is, it is not “‘concealed” in any of the specimens 

before me. It is much more conspicuous than that of Lagomys princeps. 

The general pelage has been likened to that of a rabbit when out of 

season; it seems, however, to be coarser, owing to the number of long, stiff, 

almost bristly hairs which are mixed with the dense, soft, woolly under fur. 

gen- These staring hairs are specially noticeable on the limbs and under parts g 

36 M 
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erally. Some of them are colorless, like the hairs upon the face; and, indeed, 

there is upon the back of the fore arm a special tuft of long colorless bristles, 

quite like the shorter whiskers. The long scattered hairs of the upper parts 

are black, giving a darker tone to the reddish-brown or chestnut of these parts ; 

on the under parts, the cast is more grayish. ‘The basal portion of the pelage 

is dark plumbeous above, paler or grayish below. I have not sufficient mate- 

rial to indicate the range of individual color-variation. Some specimens are 

said to be quite blackish. None of those examined show a pure white throat- 

patch, spoken of by some writers; but it is indicated in’ some cases by a few 

white hairs. The hands, feet, and ears appear whitish, at least in contrast 

with the general dark body colors; and the short pelage of the lips, anus, 

and preeputial sheath is usually more or less whitened. The claws are nearly 

colorless; the incisors are yellow. ; 

The anus is situate a considerable distance from the root of the tail. In 

the male, owing to the size of the os penis, the sheath of the penis forms a 

large conical projection immediately in front of the anus, and is directed more 

or less backward ; it is hairy, with a long, slender, terminal pencil. The penis 

may be readily protruded in alcoholic specimens. There is no appearance of 

a glans. The bone extends to the end of the member; it is elsewhere 

described. I have, seen no female specimens. There are said by Richardson 

to be six mamme, the position of which is indicated by brown circular marks, 

the anterior pair being situated between the fore legs. 

B.—DESCRIPTION OF THE TEETH. 

The incisors offer nothing specially noteworthy. They are very stout 

for the size of the animal, their anterior faces perfectly smooth, convex in 

both directions, the sides much bevelled. The under, as usual, protrude 

farther than the upper, and also incline farther forward as they ascend, the 

upper being perpendicular. The upper are separated from each other at base 

by a considerable alveolar interval, but incline toward each other, their points 

being in contact; the under are more nearly parallel. 

The molar series occupies a more posterior position than may be 

usual in Rodents, the anterior true molar being opposite the middle of: 

the skull. The whole series is about one-fourth as long as the skull. The 

inner alveolar border is parallel with its fellow; the outer is slightly 

divergent, owing to increase in size of the teeth from behind forward,—from 
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the last to the next to the first in the upper jaw, from last to first in the lower. 

In the upper jaw, the crenate border of the teeth is interior, the straight 

spurred border exterior; in the lower jaw the reverse. All the molars are 

rootless and prismatic, as in Castor, but not in other Sciuromorphs. The 

dental formula is as usual in Sciuride ([=3), but not asin Castor. The pattern 

of the molar crowns is simple, not complicated, as in (all?) other Sciuromorphs. 

In the upper jaw, the anterior premolar is very small, and otherwise different 

from the rest of the teeth; the other premolar resembles the true molars. In 

the lower jaw, all the teeth are similar to each other. 

The anterior upper premolar is a small simple cylinder, lying very 

obliquely against the antero-interior corner of the succeeding tooth; an oblique 

bevelling of its face remedies the obliquity of the shaft, causing the plane of 

the crown to coincide nearly with that of the other teeth. The other pre- 

molar and the three molars proper may be most conveniently described 

together, afterward noting a slight peculiarity of the former. These teeth 

are set with strong obliquity outward; they regularly decrease .in size 

from before backward; the shape of the crowns is substantially the same, 

and presents a pattern probably unique. The horizontal section of each 

tooth gives a half-elliptical or semicircular figure, with a prominent spur pro- 

jJecting from the straight side. The spur is exterior, the convexity of the 

half-ellipse interior; so that the molar series, taken together, presents a 

crenate inner margin, and a straight outer margin with four equidistant 

projections. The hindmost tooth is semicircular; the increasing width of 

preceding teeth changes this into the semi-elliptical shape, the anterior tooth- 

being further modified by a slight emargination where the small anterior pre- 

molar abuts against it, and further by a slight concavity of the straight outer 

border on each side of the spur. In some specimens, the regularity of the 

semicircular or elliptical curves is interfered with; and the back premolar 

may show, in addition to the emarginations just noted, an emargination of the 

antero-exterior corner. 

The lower series of molars substantially repeats the figures of the upper 

in the reverse direction, the spurs and straight edges being interior, the con- 

vexities exterior. For the rest, the four teeth (1 Pm., 3 M.) differ less in 

size among themselves than those of the upper series do; the spurs are much 

less prominent, and the sides of the teeth from which they spring are not so 

straight; the regularity of the convexity of each tooth suffers from an emar- 
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gination anterior to the middle of the tooth, which is so strongly pronounced 

on the anterior one as to produce a decided lobation. For the rest, the under 

teeth are smaller than the upper, and especially narrower; though the lengths 

of the two series (excluding the small upper premolar) are the same. 

There is no involution of the enamel sheet, nor any other complication 

of the molar crowns, the island of dentine being surrounded with a wall of 

enamel with the contour just described. 

C.—DESCRIPTION OF THE SKELETON. 

Skull—The skull of Haplodon is remarkable for its flatness or great 

depression, its average depth (jaw and molars excluded) or dimension per- 

pendicular to the horizontal longitudinal plane being little over one-fourth of 

its length; for its great width, especially behind the interzygomatie dimension, 

being between three-fourths and four-fifths of its length; and for the prepon- 

derance, as Baird has remarked, “of horizontal planes and straight lines per- 

pendicular to the three codrdinate planes. Thus the plane of the occiput is 

vertical and perpendicular to that of the base of the skull, which itself, as 

nearly as may be, is horizontal. The general outline of the top of the head 

is parallel with that of the bottom; the lower edge of the occiput is horizontal, 

and perpendicular to the horizontal [longitudinal] axis of the skull. The 

lower edge of the zygoma is nearly rectilinear and parallel with the plane of 

the palate. In the lower jaw, a vertical plane would be tangent to the con- 

dyles and the nearly horizontal posterior edg> of the inferior ramus. The 

planes of the broad coronoid processes are vertical, though inclined to each 

other.” Great as is the zygomatic width relatively to the length of the skull, 

such width but little surpasses that of the occiput, owing to the great lateral 

production of the mastoid and auditory bulle, the latter in some cases 

extending beyond the mastoids. The skull is further remarkable among Scz- 

uromorpha forms for the total lack* of postorbital processes, the interorbital 

constriction being much narrower than the rostrum, as in Arvicola, Geomys, 

and many other Myomorpha. Aside from the absence of these processes, so 

strongly characteristic of the Sciuromorph skull, the skull of Haplodon bears 

a decided general resemblance to that of some Sciurines, as Arctomys, for 

example; a resemblance so close, that much the same descriptive terms of 

contour, &c., would apply to both, and the comparison might be pushed to 

* Shared, however, by Castor; in Anomalurus, these processes are said to be “ obsolete”. 
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inelude many details, demonstrating the reaily close relationships of the ani- 

mal to the Sccuride. ‘The interorbital foramen (usually a considerable index 

of affinity in Rodentia), however, is little like that of Sciuromorphs generally, 

wiile it is not at all like that typical of Myomorphs. 

Viewed from above, without taking the rostrum into consideration, the 

general contour of the skull represents a nearly equilateral triangle with 

rounded-off postero-lateral angles, somewhat convex sides, and sinuous base. 

There is a very deep notch or emargination just behind the zygomata, some- 

times almost converted into a foramen by apposition of the posterior angle of 

the zygoma against the wall of the produced auditory bulla. Within this 

triangular contour are a pair of triangular vacuities—the conjoined orbital and 

temporal fossz. The posterior extremities of the zygomata are much farther 

apart than a distance equal to their extreme length. The rostral portion of 

the skull forms rather more than a fourth of the total length; the rostrum is 

stout, its width being contained only about 44 times in the total length; it is 

approximately cylindrical, with nearly parallel sides converging anteriorly, 

and tumid nasal portion. The nasal bones are truncate anteriorly, and do not 

project beyond the plane of the incisive alveoli. From the base of the ros- 

trum on each side, the zygomata suddenly stand off, overshadowing the ante- 

orbital foramina, which are therefore not visible in this view. Thence the 

zygomata curve gently outward and backward, then rather suddenly contract, 

the point at which they are farthest apart being but little in advance of their 

posterior ends. Behind their ends is the deep emargination, as seen also in 

Arctomys, Castor, and other Sciuromorphs, but in this case narrower for its 

depth, appearing almost like a fissure. his separates the zygomatic arch 

from the prominent angular postero-lateral corner of the skull, formed by the 

mastvid and auditory bullz. The posterior outline, on the whole exactly 

transverse, is sinuous, like the human lip or “Cupid’s bow”; for the promi- 

nent sharp occipital ridge which defines the occipital plane from that on top 

the skull, curves backward at first from the corner of the skull and then more 

strongly forward to the median line, this latter anterior convexity sufficing to 

throw some of the occipital surface into view from above. The roof of the 

brain-case is strongly convex and sloping on the sides, though little arched 

longitudinally ; it then spreads more horizontally to form the occipital flanges. 

This surface is marked lengthwise with a pair of raised lines, indicating the 

boundaries of the temporal fossze; at the back border of the orbit, just within 
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the posterior root of the zygoma, there is a decided depression. Another 

superficial depression of considerable size is situated between the orbits, just 

in advance of the point of greatest constriction, ‘This point of greatest con- 

striction lies considerably behind the middle of the skull; the width is there 

much less than the width of the rostrum. ‘The shape of the opening repre- 

senting the conjoined orbital and temporal fosse is that of an inequilateral 

triangle, with the shortest side antero-internal, the next postero-internal ; the 

longest, formed by the malar, being iintero-external. In adults, all the sutures 

of the top of the skull are obliterated, excepting the naso-maxillary. 

The profile view of the skull, the lower jaw being removed, exhibits the 

remarkable flatness and approximate straightness, horizontality, and parallelism 

of the upper and under outlines, to which the planes of the occiput and of a 

tangent to the incisors and euds of nasals are both perpendicular. Along the 

top of the skull there is a slight bulge in the outline of the parietals, and 

an equally slight depression over the orbits, whence the profile of the rostrum 

slopes slightly downward to the end of the nasals. The occiput is perpen- 

dicular, and appears nearly straight, though the condyles and paroccipital pro- 

cesses project a little backward, and the end of the occipital crest curves a 

little forward. The outline of the palate is nearly a continuous straight hori- 

zontal line from incisors to ends of pterygoids; behind these, the bull 

auditorie project a little downward from the general plane. The anteorbital 

foramen is not visible from the side, being hidden within the anterior projec- 

tion of the zygomatic process of the maxillary. Both anterior and posterior 

roots of the zygoma dip nearly or quite down to the level of the palate; im 

its continuity, the malar rises with a gentle arch. 

Seen from below, the skull presents, of course, substantially the same 

contour as from above; so we may at once proceed to notice the details. 

It is only in this one of the three views here described that the anteorbital 

foramina appear. These are small, simple, oval apertures not prolonged into 

canals, circumscribed by the two roots of the zygomatic process of the max- 

illary ; they are oblique to all three codrdinate planes of the skull, their long 

axes being directed upward, forward, and outward. Notwithstanding their 

small size and seemingly inconvenient position, they transmit, as usual, along 

with the nerve, a little fascicle of the masseter muscle. The incisive fora- 

mina, of moderate length, but narrow, reach nearly or quite to the maxilla- 

ries, but their sides are entirely bounded by the intermaxillaries. The septum 
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dividing them seems to be constantly formed by a pair of plates not com- 

pletely fused; and, just in advance of the main foramina, there is a single 

median azygos foramen leading into the nasal cavity. This singular opening 

appears to be constant, and it is of notable size. The palate anterior to the 

intermolar portion has its sides rapidly sloping upward from the middle line, 

the actually flat and horizontal portion being extremely narrow, and bounded 

by a pair of ridges leading from the outer borders of the incisive foramen, 

with some sulcation between. The intermolar portion of the palate is per- 

fectly flat as well as horizontal, and also rectangular, the lines of the molar 

series being parallel; this portion equals in length the portion anterior to the 

molars, and reaches back of the molars for a distance equal to the width of a 

molar, ending behind with a simple concave edge. There are two pairs of 

small foramina respectively opposite the last and the penultimate molars, while 

behind and a little to the inner side of the last molar, on each side, is the 

larger palatine foramen proper. The portion of the palate anterior to the 

molars, that between the molars, and the post-palatal remainder of the base 

of the skull, are all of approximately equal lengths. The pterygoids are, 

unfortunately, defective in all the specimens before me; they appear, to judge 

by what is left of them, to have been simple laminz, probably hamulate or 

faleate, and approximately parallel with each other. The large foramina 

appear external to their ends, as in other Sciuromorphs. The interpterygoid 

space is directly continuous with the basioccipital, though with some down- 

ward trend. The basioccipital, in consequence of the approximation of the 

ends of the auditory bulla, rapidly narrows in front, having a general trian- 

gular shape, bounded behind by the condyles and paroccipital processes, on 

the sides by the bull, in front by the narrow basisphenoid ; its surface shows 

lateral paired depressions separated by a median lengthwise ridge. _ The audi- 

tory bulle are of large size, and horizontal as well as nearly transverse in 

position, their long axes being nearly coincident; in shape they are somewhat 

flask-like, being regularly hemispherical at base, then contracting beyond the 

swollen part, with a tubular prolongation, which extends outward to or some- 

times even beyond the extremity of the mastoids, and ends with a simple 

circular orifice of large calibre, with very thin walls. Their boundaries may 

be traced in the adult, which is the case with few of the bones of the skull. 

Behind the bulla appear the paroccipitals and mastoids. The glenoid fossze 

are of large size, especially long antero-posteriorly, broad and shallow, nearly 
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plane lengthwise, but much arched in the opposite direction. To the outer 

side of the glenoid fossze, the zygomata form a broad flat expansion or horizontal 

plate, which widely separates the ends of the malars from each other, 

and largely increases the zygomatic width of the skull, so conspicuous in 

this species. Nothing of the sort is seen in Arctomys, Sciurus, etc., where 

the zygomatic process of the squamosal bends downward from the outer 

border of the glenoid; while, in Hapdodon, it forms a broad horizontal shelf: 

for articulation to the malar (?). At any rate, the broad plate is there, but 

how much of it is squamosal and how much is malar, the obliteration of the 

suture prevents me from determining. 

The occipital view of the skull is flat, more or less perpendicular, though, 

especially in younger skulls, with decided forward-upward obliquity, two or 

more times as wide as high, with the general contour of a low isosceles triangle. 

The straightness of the basal line is chiefly broken by the downward projec- 

tion of well-developed paroccipital processes; the upper outline curves as 

already described in speaking of the superior view of the skulls. The general 

surface is approximately plane as well as perpendicular, though appearing 

depressed at the sides, owing to the projecting of the flange-like occipital 

ridge» A considerable portion of the back walls of the bullae auditoriz appears 

upon this plane of the skull, as irregularly quadrilateral plates bounded 

exteriorly by the mastoids, interiorly by the paroccipitals, and themselves 

forming a part of the superior border of the occipital plane on each side. The 

foramen magnum appears mostly in the plane of the occiput, its lower margin 

merely making a shallow emargination of the base of the skull (more con- 

spicuous in youngish than in old skulls). The perpendicular portion-of the 

orifice is subcircular, but somewhat broader than highs its upper semicir- 

cumference is thin-edged, the rest being occupied by the condyles, the 

articular surfaces of which are remarkably narrow for their length, and 

vlosely approximate to each other inferiorly. 

As well as can be judged without actual measurement, the capacity of 

the cranium is decidedly smaller, in comparison with the rest of the skull, 

than in Sciwrus proper, or even such a form as Cynomys; nevertheless, there 

does not appear to be much difference in this respect between the cranium 

of Haplodon and that of Arctomys. Viewed from the inside, the walls of the 

brain-cavity show a decided impression for the cerebellum, distinguished by 

an arched ridge from the cerebral impressions, while the petrosals offer a 

large subcircular prominence with two conspicuous perforations. 
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The lower jaw, as Richardson originally observed, is altogether heavier 

than usual among Rodents ; and it is peculiar in the condition of the descend- 

ing process, which in this case is a broad, flat plate, so far twisted around that 

it is horizontal, and its back edge is a straight transverse line. When the 

two halves of the jaw are separated, each will stand alone upright upon the 

table, supported by this broad plate, which has twice the width of any other 

part of the jaw. When the two halves of the jaw are in situ, the distance 

across from tip to tip of these plates equals the distance from each of them 

‘to the ends of the incisors; so that the three extreme points of the whole 

jaw represent the angles of an equilateral triangle; while the inner corners 

of these plates are only separated by a distance equal to the molar interspace. 

From the back outer corner of this plate, which is knobbed, and represents 

the angle of the jaw proper, there sweeps up to the condyle with gentle 

concavity the edge of a thin plate, which trends strongly obliquely inward 

and forward as well as upward, so far is the angle of the jaw carried out from 

the general axis of the bone. The inner end of this plate rounds off to the 

body of the bone; it projects so far inward that it is separated from its fellow 

by a distance only equal to the intermolar space. The condylar process is 

rather low, rising upward vertically in one plane, but with strong backward 

obliquity (about 45°. from the plane of the molar crowns). The articular 

head is nodular, with some posterior prolongation, excepting which latter it 

is rather broader across than in the longitudinal direction. The coronoid 

process is very conspicuous, reaching far above the condyle; it is a thin 

vertical lamina, broadly falciform, with the apex, which is not as high as the 

convex edge anterior to it, twisted somewhat outward. The anterior border 

of this plate forms a letter S, very convex above where it curves almost semi- 

circularly over to the apex, less strongly concave below where it sinks into 

the body of the bone. Similarly, the emargination between the condyle and 

apex of the coronoid is nearly semicircular. The body of the jaw, on the 

outer side, opposite the middle of the molar series, shows a strong oblique ridge, 

indicating the limit of the muscular impression. There is a large foramen 

at the base of the condylar process on the inner side; the mental foramen 

is situated on the outer side, midway between the molars and the incisors. 

It is to be regretted that the maturity of all the specimens (5 in number) 

examined prevents recognition-of most of the individual bones of the skull, 

most of the sutures being already obliterated. The part taken by the malar 
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in the formation of the zygoma, which often affords, especially by its anterior 

connections with maxillary or lachrymal, or both, valuable indications of 

affinity among Redents, remains unknown. I can discern no trace of the 

sutures. I conjecture, however, from the line of fracture of an accidentally 

broken specimen, that the malar is anteriorly wedged hetween two (anterior 

and posterior) zygomatic processes of the maxillary, and extends nearly or 

quite up to the lachrymal,—a supposition strengthened by the observed state 

of the parts in Cynomys and Arctomys, for example. Similarly, I am of 

opinion that posteriorly the end of the malar will be found to represent the’ 

prominent angle or corner of the zygomatic,arch, being splinted underneath 

a horizontal forward spur of the squamosal. The malar helps to define the 

brim of the bony orbit by a small projection from its upper edge near the 

fore end; this is better marked in younger skulls, being obsolete or nearly so 

in very old ones. With only aged skulls before him, Baird recognized a 

lachrymal in a tubercle at the fore upper corner of the orbit; in a younger 

specimen, I see nearly the whole contour of a large lachrymal, lying mostly 

within the orbit, as a thin scale, thickening only at the edge to form the 

nodule just mentioned; it has a conspicuous canal. The suture of the 

palatal plates of the maxillaries and palatines will probably be found opposite 

the interspace between the last and penultimate molars. Anteriorly, the 

maxillo-premaxillary and fronto-maxillary sutures are preserved in one speci- 

men; the former encircling the rostrum below and laterally, then trending 

obliquely backward as it mounts toward the forehead; the latter being a short 

backward-outward suture opposite the site of the lachrymal. Owing to the 

narrowness of the nasals posteriorly, the premaxillaries gain the top of the 

skull in a considerable area; their suture with the frontal is a straight trans- 

verse line continuous with the similar naso-frontal suture. Thus the frontal 

bone ends squarely in a straight line across the forehead, with prominent lateral 

angles formed by the fronto-maxillary sutures. The nasals, like the pre- 

maxillaries, are perfectly distinct all around; their shape has been already 

noted. For the rest, the auditory bullae -are the only other bones whose 

whole periphery can be observed in the specimens before me; their remarkable 

tubular prolongation from a globular base has been sufficiently described 

above. 

Vertebral column.—Formula:—C. 7; D. 138; L. 6; 8.5; Cd. 11=42 

vertebre. In life, in a usual position, the backbone from atlas to end of 
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sacrum presents the usual sinuate S-shape; but the arch of the back and hips 

is a long, gradual convexity, while the reverse convexity of the fore part of 

the column, from about the midway dorsal point to the head, is abrupt and 

strong, the column sinking deeply between the shoulders and then rising 

almost perpendicularly, as if the animal habitually carried its head thrown up. 

This great dip of the anterior dorsal and posterior cervical vertebrae, how- 

ever, is not visible in the external contour of the animal, owing to the bulk 

of the cervical muscles, which completely fill up the depression between the 

shoulders and the occiput. The several divisions of the spinal column are - 

well marked by various easily recognized characters. 

The cervical vertebrae are seven in number, as usual in Mammals; of 

these, only the intermediate three are quite similar to each other, the first two 

and the last two having each their peculiar features. The centra of the 3d 

to 7th vertebree are equally short, much shorter than the body of the 2d 

(axis); they increase regularly from 3d to 6th, the 7th being abruptly nar- 

rower (about as broad as the 4th); they are all strongly flattened underneath. 

The spinous processes of the 3d to 6th are simple, and regularly graduated in 

length, decreasing from before backward; the spine of the 7th is abruptly 

longer, and more like one of the dorsal spines; all these cervical spines are 

much slenderer, and all but the 7th are much shorter than the great stout nod- 

ular and ridged spinous process of the 2d (axis). The ‘‘oblique” articular 

processes (zygapophyses) of all the cervical vertebra, excepting the atlas, are 

substantially alike. The “transverse” (here supposed to be conjoined di- and 

pleur-apophyses) processes of the axis and four succeeding (2d to 6th) ver- 

tebre are substantially alike, being slender, horizontal, backwardly-projecting, 

their two roots enclosing the vertebrarterial canal; but the last such process, 

on the 6th bone, is transverse instead of oblique to the axis of the column, 

and moreover develops from the under side of its root a special process pro- 

jecting obliquely downward and backward, no trace of which is seen on any 

other vertebra. The aé/as is a simple ring of ordinary characters ; slenderest 

in front, in the position of the centrum of other vertebra ; deeply impressed 

anteriorly with the articular facets for the occipital condyles, bearing on the 

other side the flatter but more prominent and more strongly margined facets 

for the axis; the impression of the odontoid process of the latter upon the 

middle of the ring is scarcely perceptible. A slight eminence upon the back 

of the ring stands in place of the spinous processes of the other cervicals. 
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There are broad flange-like lateral plates or processes, perforate, as usual, for 

arterial canals. The azis develops a stout, erect spine, overtopping that of 

any other cervical excepting the 7th; it is compressed, prominently and 

sharply ridged anteriorly ; ridged, but less sharply and prominently, behind ; 

and its apex is tuberculate. _The centrum is small and much flattened; the 

odontoid is well marked, and all the front of the body of the bone, including 

the inferior aspect of the odontoid, presents a continuous articular surface for 

the atlas. The articular facets for the 3d cervical scarcely represent processes, 

- being simply borne upon the bases of the neural laminze. The delicate 

“transverse” processes are largely fenestrate with the circular vertebrarterial 

foramina. The stzth cervical is peculiar in the points mentioned above. The 

seventh cervical, as in human anatomy, is a ‘‘vertebra prominens”, its spine 

being abruptly longer than that of the preceding bone; it is more than half 

as long as that of the first dorsal, which, in general appearance, it resembles 

closely. In other points, this last cervical foreshadows the dorsal series. Its 

transverse process stands straight out from the axis of the column, like that 

of the 6th cervical, instead of obliquely backward, as in the rest of the cer- 

vical series, and is notably longer than any antecedent one. The centrum is 

abruptly narrower than the body of the 6th cervical, beginning that com- 

pression and cylindricity which marks the dorsal and lumbar series. Further- 

“dorsal” in character, in (a) more, and chiefly, this last cervical vertebra is 

possessing no vertebrarterial canal, and (d) in bearing on the posterior border 

of its centrum a demi-facet which takes equal share with that of the 1st dorsal 

in the articulation of the 1st rib. 

Of the thirteen dorsals, the 1st is mainly discriminated from the last 

cervical by the presence on the apex of the transverse process of a cupped 

facet for the articulation of the tubercle of the 1st rib; for we have just seen 

how closely the last cervical simulates characters of a dorsal, even to taking 

its share in bearing a rib. Its spine is, however, abruptly still longer; its 

transverse process is altogether stouter (besides bearing a facet); and its 

body is narrower, longer, and more nearly cylindrical. The last (13th) dorsal 

is distinguished from the 1st lumbar by presence of the facet for the last rib, 

and by total lack of a small anterior prolongation or point of the “transverse” 

process, which is readily recognizable upon the anterior lumbar, and becomes 

very conspicuous on succeeding bones of that series. The centra of the dor- 

sals grow longer, narrower, and more protuberant inferiorly from the 1st to 
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about. the middle of the series, when, with still increasing length, they also 

widen again and gradually assume the slight hourglass-like contraction, which 

is more conspicuous in the lumbar series. The centra all bear costiferous 

demi-facets, one at each end, to the 9th, which has only one such demi-facet 

on the fore end, and none on the other (as well as can be determined in the 

dried state of the bones examined); the last four (10th to 13th) have full 

facets upon their fore ends. The spinous processes of the anterior half- 

dozen dorsals are long, slender, compressed, tapering to a knobbed point, 

excepting the 1st one, which ends acute, and is abruptly shorter than the 

next; the 2d to 6th are subequal and longest; all these slender acute spines 

incline strongly backward, and are packed closely in the concavity of this part 

of the spinal column. On the 7th vertebra, the character of the spinous 

processes begins to change; they shorten rapidly in vertical length, and at the 

same time lengthen horizontally, becoming erect and laminar instead of 

acuminate, thus merging insensibly into the vertically short, horizontally long; 

rectangular, plate-like spines of the lumbar region. 

The ‘transverse ” processes of the dorso-lumbar vertebree offer a means 

of distinguishing between the two series as readily as does the presence of 

true ribs in one and their absence in the other, whether we pay attention 

to the homologies of the various elements of which these processes are re- 

_spectively composed, or simply regard their physical appearance. The dorsal 

diapophysis proper, by which I mean that portion of the complex “trans- 

verse” process which bears a facet for articulation with the tubercle of a rib, 

is most projecting on the 1st dorsal, and bears a cupped facet; this process 

regularly diminishes in length, and in the concavity (soon lost) of its facet, 

to the 10th vertebra, and is entirely wanting, to all appearance, on the 11th to 

13th vertebrae, with which the corresponding ribs have no connection except 

by means of the respective centra. From the upper surfaces of these 

diapophyses, excepting the 1st one, springs another series of processes, which 

begins with the 2d dorsal as a simple spur, directed backward, upward, and 

outward ; these rapidly increase in size with successive vertebra, and with 

the 6th acquire a new character, becoming expanded and plate-like, and 

developing an anterior spur as well as retaining the original posterior one. 

The formation grows more distinct on succeeding vertebrae to the 10th. A 

decided excavation of circular shape lies on the under side of this plate ; the 

anterior corner overlies the pre-zygapophysis of its own vertebra, and the post- 
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zygapophysis of any preceding vertebra is thus received in the recess between 

pre-zygapophysis and its overarching process. Iam uncertain of the homology 

of this process thus surmounting the true diapophysis; but it may be sup- 

posed to include both anapophysial and metapophysial elements. Owen says 

(Anat. Vert. ii, 865) that in Rodentia “the met- and un-apophyses commence 

by a common tubercle at the fore part of the dorsal series: the anapophysis 

begins to be distinct at the back part of the series, and the metapophyses to 

project from above the anterior zygapophysis; both processes are usually 

well developed in the posterior dorsal and lumbar vertebree ; the diapophysis 

subsides in the posterior corsals, and is lengthened in the lumbars by a coal- 

esced riblet (pleurapophysis) ”. Whatever the theoretical homologies may 

be in this case, the actual formation is as above given ; the structure changes 

suddenly on the 11th dorsal, from which point backward on the 12th and 

13th dorsals, and several succeeding Jumbars, both anapophyses and meta- 

pophyses may be recognized, separate from each other and distinct from the 

probably di-pleur-apophyses of the lumbars, which, with the anapophyses, 

constitute the so-called transverse processes of the lumbar series. On the 

11th dorsal, the last vestige of a true diapophysis has disappeared, and with 

it has gone the above-described plate of bone, which surmounted it in the 

antecedent dorsals. The side of the bone becomes smooth and erect ; along, 

pointed anapophysis projects from the hinder border of the bone, lying 

parallel with the axis of the spinal column. A small, though undoubted 

metapophysis is given off from the pre-zygapophysis, and such metapophysis 

and pre-zygapophysis are together locked in between the anapophysis and 

post-zygapophysis of the antecedent vertebra. Coincidently with this modi- 

fication, the planes of the articular faces of the zygapophyses change from 

nearly horizontal to nearly vertical; rendering the sum of the differences 

between the 10th and 11th dorsals greater than that subsisting between the 

last dorsal and the first lumbar, even taking into consideration the different 

formation of the transverse processes of the lumbar series. Such formation 

continues through the remainder of the dorsal series. 

In the dumbar series, we directly meet, on the 1st lumbar, with a dee 

ently constituted “ transverse” process. The ribs having ended with the last 

dorsal, the lumbars develop at once a lateral plate-like “ transverse ” process, 

which may be theoretically regarded as a di-pleur-apophysis. This plate 

increases in size with successive lumbars, projects with each one more and 
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more obliquely forward, becomes more and more horizontal, and narrows in 

the fore-and-aft direction coincidently with its increase in lateral projection. 

Metapophyses, as distinct as those of the posterior dorsals, continue unchanged 

in appearance part way through the lumbar series. The long acute ana- 

pophyses which continue to be given off from the posterior extremities of the 

“transverse” processes gradually shorten to the 4th lumbar, and are abruptly 

suppressed on the 5th and 6th, where the “transverse ” process appears as a 

simple, faleate, acute process, projecting horizontally outward with strong 

forward obliquity. For the rest, the centra of the lumbars are stouter, with 

more hour-glass constriction than those of the dorsal vertebree, and the pinch- 

ing of their sides develops a lengthwise median ridge on the under side. 

The spinous processes maintain their laminar character throughout; they 

increase both in length and height to the middle of the series, then decrease 

in length, but continue to increase in height throughout the series; the 

anterior ones are perpendicular, as on the last dorsals; there is a gradually 

increasing backward obliquity to the end of the series. The zygapophyses, 

both pre- and post-, rise higher and higher with successive lumbars. The 

last lumbar is entirely embraced between the anteriorly projecting ilia. 

The sacrum consists of five vertebree, perfectly anchylosed, yet retaining 

evident traces of its composition. The two anterior vertebrae are much 

larger than the other three, which abruptly decrease in size. The former 

alone join the ilia; their lateral elements are completely fused with each 

other and with the centra, forming an indistinguishable mass, the outer 

roughened surface of which constitutes the sacro-iliac synchondrosis. Their 

spinous processes are, however, distinct from each other, and from those of 

the smaller succeeding vertebrae; the spines of which latter are, on the other 

hand, fused into a continuous ridge, as is also the case with their lateral pro- 

cesses. There are five pairs of intervertebral foramina on the face of the 

sacrum, the anterior pair much the largest, the posterior lying between the 

last sacral and first caudal; the corresponding apertures upon the convexity 

“of the sacrum are less conspicuous, though still discernible. The osseous 

ridge denoting the line of fused zygapophyses is plainly traceable ; the pre- 

zy gapophysis of the first sacral bears a distinct facet, for moyable articulation 

with the last lumbar. The sacrum is less than one and a half inches long, evén 

measuring the produced pre-zygapophyses, and therefore much shorter than 

the ilia, which project far in front of it; it ends opposite the posterior margin 
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of the acetabulum. The axis of the neural canal, like that of the spinous 

processes, is gently convex; but such is the disparity in size between the 

two anterior and three succeeding centra that the face of the bone is strongly 

concave. 

The caudal vertebree are eleven in number, of which the first six are per- 

forate with a neural canal, the remainder being imperforate. The series meas- 

ures one and three-fourths inches, only about half of which length projects 

from the body to constitute the tail-measurement of zodlogists. There is no 

trace of spinous processes on any of these coccygeals, the superior median 

line being formed by the neural arches, apparently bifid in front, where the 

forking pre-zygapophyses embrace the less-produced post-zygapophyses ; with 

the subsidence of these formations on the 7th caudal, the vertebree articulate 

by their centra alone.. The transverse processes, of undetermined homology, 

are all distinct from each other as far as they occur at all; they are largest om 

the 2d caudal, where they form thin horizontal plates as. long as the body of 

the bone, triangular in outline, the prominent angle posterior. The centra 

successively decrease in size in every dimension, from first to last; no pro-. 

cesses of any sort are fairly recognizable after the 9th vertebra, and the terminal 

one is a minute, conical, acute bone about one-tenth of an inch long. 

Thorax.—This is strongly conical, much contracted anteriorly, dilated 

and capacious posteriorly in that portion which lies behind the sternum, cov- 

ering abdominal organs. The sternum is about two inches long and very nar- 

row, except at the top. It consists of six sternebers of nearly the same width 

(excepting the manubrium), but successively graduated in length. The inter- 

mediate pieces are similar to each other in their somewhat hourglass-shape, 

being constricted in the continuity, expanded at each end; the outer surface 

has a more or less conspicuous longitudinal median ridge; the inner surface 

is flat. The last sterneber, or xiphoid, ends with a flat rounded extremity, 

supplemented by a very slight cartilage, if any. The manubrium is much the 

largest of the sternebers, with the best marked longitudinal ridge on its 

exterior face, and much the strongest lateral processes for articulation with 

the first pair of ribs, the bone being here more than two-thirds as broad as 

long. There is a distinct episternal process, like a flat, oval disk, sessile on- 

top of the manubrium, bearing lateral facets for articulation with the clavicles, 

which is effected with the interposition of well-marked inter-articular fibro- 

cartilages. 
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There are thirteen pairs of ribs. The first ten ribs articulate doubly 

with the spimal column by both head and tubercle; the last three by the head 

alone, there being no processes for articulation with a tubercle on the last 

three dorsal vertebra. The first nine ribs articulate by demi-facets at the 

ends of the centra of two contiguous vertebra, the first demi-facet, being upon 

the seventh cervical ; the last four ribs articulate by full facets upon the ante- 

rior margin of the corresponding last four dorsals. Seven ribs join the 

sternum by means of their respective costal cartilages ; -the first articulating at 

the top of the manubrium with the apices of the lateral process, the second 

to sixth at the successive nodes between two sternebers, while the end of the 

seventh reaches the sternum at the same point as the sixth, perhaps without 

true articulation, and certainly having no separate place of jointure. The 

eighth falls but little short of the sternum; the rest rapidly shorten. All 

the ribs bear costal cartilages, excepting, possibly, the thirteenth (last) one, 

which appears destitute of one. Taken either with or without their respect- 

ive cartilages, the ribs. rapidly increase in length from the first to the seventh 

or eighth, and then less rapidly decrease again, though the last, apparently a 

mere spicule without a cartilage, is abruptly shorter than the twelfth. Their 

curvature decreases continuously from first to last, and, in the same ratio, dis- 

tinctness of parts, including obliquity of neck to main shaft, diminishes; their 

tenuity increases from first to last. The bony part of the first rib is only 

half an inch long; the cartilaginous part is half as much more; these together 

complete about a semicircle. The bony part of the eighth is over two inches 

long; its cartilage is about one and three-fourths inches. On the anterior ribs, 

the neck stands very obliquely away from the shaft, the capitulum and taber- 

ele being both well marked. On the succeeding ribs which join the sternum, 

the neck simply continues the general curve of the shaft, here very consider- 

able. On the floating ribs, the neck similarly continues straight from the 

shaft, but the curvature is very slight. The under surface of most of the 

ribs shows the groove for the vessels; the posterior border is sharp; the 

anterior rounded; the sternal extremity expands and flattens (especially on the 

more posterior ribs) for the articulation of the respective cartilages. 

Scapular arch—The clavicle, about 1.10 long, is perfect, with articula- 

tion at each end ; it is somewhat f-shaped in one profile, considerably curved, 

as well as flattened, at the acromial end, which terminates with oblique artic- 

ular face—the flattened part a little convex on one side and flat on the other— 
7M 
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and knobbed at the sternal extremity, where the cross-section would be 

decidedly triangular. 

The scapula is about 1.75 inches long by 0.90 broad at the widest part, 

and presents numerous well-marked features. The general contour is that of 

an inequilateral triangle with the postero-superior corner rounded off, and the 

anterior angle produced into a neck. The lower border, which is much the 

longest, is nearly straight; the posterior curves gently upward and forward, 

and is as long as the superior, which, at first convex, then curves with con- 

cave outline to the superior border of the glenoid. The ventral surface is 

uneven, being marked by a median line of impression, indicating the root of 

the spine on the opposite face, and by two radiating ridges on either side of the 

median line; while there are also two other ridges, one running the whole 

length of the superior border, the other marking a small part of the inferior 

border near the postero-inferior angle. Thus the bed of the subscapularis 

muscle is divided by these four ridges into three compartments. The dorsum _ 

of the blade is quite smooth and nearly flat; the very prominent spine, run- 

ning the whole length of the bone, divides this surface into an upper, broader 

but shorter, and an under, longer but narrow, portion for the supraspinatus 

and infraspinatus muscles respectively. The plate of the spine is perpendic- 

ular to the body of the bone; its free edge is strongly convex throughout, the 

height of the spine at its middle being nearly as great as at its acromial end, 

and somewhat sinuous from deflection of the plane of the spine out of the 

perpendicular; the greatest height is about 0.50, or more than half the 

greatest width of the bone. At its fore end, the spine develops a well 

marked prominent acromial process, reaching forward and upward, the plane 

of which is twisted nearly at right angles with that of the rest of the spine. 

The fore edge of the spine is a strongly concave line running from the neck 

of the scapula to the apex of the acromion. The neck of the bone is well 

marked; the lower part of the shallow glenoid fossa is nearly circular, but 

the articular surface is much produced above, giving a somewhat pyriform 

shape to the outline of the whole cavity. There is a conspicuous coracoid, 

projecting hook-like from the supero-interior corner of the glenoid. 

Bones of the fore limb—The humerus, about 1.75 long, is a stout bone, 

straight on the whole, but with numerous salient points and ridges. The 

articular head, rather less than hemispherical, and not circular in section, 

being longer than wide, is sunken between prominent greater and lesser 
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trochanteric tuberosities, without appreciable neck. There is a strong deltoid 

ridge, running down from the greater or external tuberosity. and terminating in 

a stout, prominent, roughened tubercle just above the middle of the shaft, from 

which a slighter ridge runs down to the inner side of the ulnar articular 

facet. Below, the bone flattens and widens laterally to a breadth of 0.60. 

From the external condyle, a sharp ridge curves backward and upward to 

subside, on the shaft at the middle of the latter; the inner condyle project- 

ing laterally much farther from the articular facet than the outer one, though 

no such condylar ridge is prolonged up the shaft of the bone. This condyle 

is perforated with a large canal, oval in section, formed by a bony trabecule 

thrown across in front. The ulnar portion of the articular facet, lying in the 

main axis of the bone, constitutes, as usual, a simple ginglymoid joint, being 

very convex antero-posteriorly,-concave in the opposite direction ; its inner 

edge is ridged, its outer continuous with the radial articular surface, which 

latter is convex in all directions. Just above the joint, at the back of the 

bone, there is the usual pit for the reception of a process of the ulna; but 

the bone is not here perforate, though very thin. The position of the articular 

surfaces allows strong flexion of the forearm, but scarcely permits complete 

extension. | 

The una, two inches or more long, presents a strong olecranon extend- 

ing back of the joint to a distance greater than the length of the articular 

surface. The latter is a semicircular nick, very oblique in position with refer- 

ence to the axis of the bone; the facet for the articulation of the radius is 

distinct. On its inner face, the shaft is deeply grooved for the reception of 

the radius, which lies in close apposition with the ulna for the whole of its 

own length; but the ulnar groove continues up beyond the head of the radius. 

On the inner face of the bone, a somewhat similar groove runs from the side 

of the olecranon past the joint, but soon becomes obsolete. The ulna ends 

below with a simple conical extremity, which takes but little share in the 

formation of the wrist-joint. 

The radius, about 1.60 long, lies close to the ulna its whole length; the 

shaft is much bent outward; the head is oval in section, with a cupped 

facet for humeral articulation, and smooth, convex, lateral facet for the ulnar 

joint. The tubercle for insertion of the biceps is recognizable. The lower 

extremity is enlarged, bearing an oval facet, the outer corner of which is 

produced as a slight process. Notwithstanding the restriction of motion 
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which the close apposition of the ulna and -radius would indicate, the rela- 

tions of their various articular surfaces are the same as those in cases where 

pronation and supination are perfect, and such moyements are doubtless con- 

siderable in extent. 

Manus.—The carpals are nine in number, in two rows, four in the proximal 

and five in the distal series. The first bone of the proximal series, on the 

radial side, develops a large, flat, faleate process as long as the 1st meta- 

carpal, against which it lies; this process supports the outer one of the two 

large palmar tubercles at the radial side of the hand.* The second bone of 

this series, lunare if not scapholunare, is also of great size, irregularly semi- 

lunar in shape, with an oval convex facet, which forms most of the radio- 

carpal articulation. ‘The outer two bones are much smaller. In the distal 

row, one of the five bones is probably an ‘‘os intermedium”; this and three of 

the others are extremely small; the remaining larger bone is somewhat 

uncinate. 

There are five metacarpals, of which the 1st is much shorter than the rest, 

and directed obliquely away from them; the others are approximately parallel ; 

the ratio of their lengths is 3d, 4th, 2d, 5th, the last shortest. There is the 

normal number of phalanges—two in the pollex, three in each of the other 

digits. 

Pelvis—The sacral portion of the pelvis has already been described 

with the vertebrae. The pe/vis is rather long, narrow, and parallel-sided, about 

two and a half inches long from apex of ilia to the opposite extremity. The 

general axis of each innominate bone is straight. The ilia project about one- 

fourth of their length in advance of the sacrum (which terminates opposite the 

posterior border of the acetabula); their anterior prolongations embrace the 

whole of the last lumbar vertebra. The ilia are narrow trihedral bones, curving 

anteriorly outward, and somewhat clubbed at the extremity; the edges are 

all sharp, but the superior border is especially prominent; the outer surface 

is concave; the other two faces of the bone are flatter, the internal being 

roughened for the sacro-iliac synchondrosis. The shaft of the bone is con- 

stricted just above the acetabulum, though still markedly triangular in section. 

The acetabula are deeply cupped, surrounded by a prominent rim, except 

posteriorly, where the lip of the cup sinks into a deep notch. The ischial 

*In the Beaver, there is said to be a large “ accessory” carpal ossicle. It may be that the bone 
here described is the homologous ossicle of Haplodon, which, if substantiated, would furnish additional 

evidence of affinity between this genus and Castor. 
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and pubic rami enclose a very large obturator foramen, of subtriangular shape, 

but with all the corners rounded off. The “horizontal” and “ descending”, 

in this case nearly anterior and posterior, rami of the pubis, are about equally 

slender, notably more so than the ischium; the descending ramus is ata right 

angle with the ischium. ‘There is a well-developed tuberosity of the ischium, 

but no notch in the bone above it. The pubic symphysis is short, and the 

connection of the bones slight. 

Bones of the hind linb—The femur is a stout straight bone about two 

inches long, the shaft much flattened, the distinction of parts at either extrem- 

ity well marked. The globular head represents more than a hemisphere; it 

stands off from the shaft at an angle of about 45°, upon a constricted but 

short neck. It bears a well-marked pit, denoting the insertion of the liga- 

mentum teres. The trochanter major is very prominent, rising as high as the 

head of the bone, a deep notch intervening; there is a conspicuous fossa on 

its posterior face, while from its outer aspect a prominent ‘‘ gluteal” ridge 

runs nearly half way down the shaft of the bone, like the corresponding 

“deltoid” ridge of the humerus. There isa strongly marked lesser trochanter— 

a tubercle on the postero-internal aspect of the shaft, just below the neck of 

the bone, prolonged downward as a sharp ridge. No third trochanter is 

recognizable. The condyles are well formed; the inner is larger than the 

outer, reaching farther down, especially farther back, and being decidedly 

thicker across; its articular surface is, however, narrower. Behind, the con- 

dyles are separated by a deep notch; in front, a trochlear surface (broad 

groove) for the play of the patella reaches far above the portion of the joint 

which enters into the tibial articulation proper: 

There is a large sesamoid bone in the knee-joint, the pafedia being one- 

third of an inch long, of conico-triangular sbape, with smooth concavo-con- 

vex posterior face for articulation with the femoral trochlear groove which 

surmounts the condyles in front. 

Of the two bones of the crus, the ¢ébéa alone enters into the construction 

of the knee-joint, the head of the fibula being much below the articulation. 

The tibia, as long as the femur or slightly exceeding it in length, is straight 

when viewed from the front, but from the side shows a decided /shape, 

having an anterior convexity above and corresponding posterior bend below. 

The lower half of the shaft is smooth and cylindrical, but the upper develops 

two large crests, one anterior, like the “spine” of the human shin-bone, the 
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other directly posterior; the latter shorter than the former, but thinner and 

sharper-edged. The inner expanded surface of the bone between these two 

crests is smooth and convex ; the opposite side presents two hollowed surfaces 

(the posterior one especially excavated) divided by a ridge which runs out to. 

the point of tibio-fibular articulation. The head of the bone on top is trian- 

gular, the anterior angle represented by the tuberosity for attachment of the 

extensor tendon. The great part of this space is occupied by the articular 

facets, of oval shape, the outer one rather larger than the inner, the two being 

separated almost entirely by an intervening non-articular groove. The most 

protuberant outer corner of the head of the bone bears a small cupped oval 

facet, entirely separate from the knee-joint, for the articulation of the fibula. 

The enlarged lower extremity has its articular face divided antero-posteriorly 

by a ridge into two principal facets; similarly, the inner malleolus is emargin- 

ate, presenting two (an anterior and posterior) bony prominences instead of 

a single directly lateral nodule of bone. 

The fibula, so important’a bone for purposes of classification among 

Rodents, is here perfect and entirely free from bony connection with the tibia. 

Nevertheless, in its lower fourth or third it is closely apposed to the tibia 

(that portion of the tibia which bends outward and backward) and firmly 

bound in such position, apparently capable of little, if any, independent move- 

ment. I have not taken occasion to examine for myself the state of the parts 

in Castor; but in that animal, in which the fibula is apparently described with 

propriety as “perfect” and “free”, bony union is said to sometimes occur 

in old individuals ; and I should not be surprised if such were the case with 

Haplodon also. But, in any event, such superimposed, or, so to speak, fortui- 

tous and progressive consolidation, is not to be confounded with the complete 

true anchylosis which is characteristic of the Myomorpha. The fibula is a 

perfectly straight bone (excepting a slight inclination toward the tibia below), 

with very slender shaft, less than two inches long, with an enlarged narrowly 

oval head, only a small part of which is articular, and with a well-formed, 

irregularly triangular malleolus, the inner aspect of which forms part of the 

ankle-joint. A small extent of the shaft is roughened for ligamentous connec- 

tion with the tibia opposite a similar and more extensive roughened space on 

the latter bone. 

Pes.—There are eight true ¢arsal bones, besides a supplementary ossicle 

which I do not recognize. The large caleaneum reaches far back; the 
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anterior extremity is somewhat three-pronged ; the inner anterior corner 

forms a broad shelf, upon which the inner half of the astragalus is imposed. 

The astragalus has a well-marked trochlear surface for the tibia, and a large 

forward projection, or plate-like process, upon the convex oval extremity of 

which the lenticular naviculare is articulated by a cupped facet. A large os 

intermedium or centrale is wedged in between the naviculare and the row of 

cuneiform bones. The latter are three in number, side by side, bearing upon 

their proximal faces the centrale, and supporting at their distal ends the 1st, 

2d, and 3d metatarsals. An irregularly nodular cuboid supports the 4th and 

5th metatarsals. On the inner side of the inner cuneiforme, and at the base 

of the 1st metatarsal, may be observed a small flattened and somewhat semi- 

lunar ossicle close-pressed to the side of the foot. 

; There are five metatarsals; the three intermediate ones are of approxi- 

mately equal lengths; the 5th is a little shorter, the 1st shorter still, but not 

so much reduced as the 1st metacarpal. The head of the 2d metatarsal is 

locked in a recess between the two lateral cuneiform bones. 

There are fourteen phalangeal bones, disposed as in the hand; two to the 

hallux, three apiece to the other digits. 

The os hyoides and os penis are described in speaking of the soft parts 

of the organs to which they respectively pertain. 

D.—DESCRIPTION OF THE VISCERA 

Heart.—The heart is an inch long, not peculiar in shape. Both auricles 

are very distinct, standing flap-like away from the ventricles, or only con- 

nected by a constricted pedicellate base, especially the left one. In the state 

observed, they were engorged with blood-clot; the ventricles were empty. 

The right ventricle is much thinner-walled than the left; the aorta arches to 

the left over the pulmonary artery, which at: first is directed to the left, and 

then backward beneath the arch of the aorta, after which it divides to right 

and left, proceeding to the lungs. 

Respiratory organs —There is a well-developed darynx, in which the 

principal parts are completely cartilaginous. The thyroid is the largest of 

these, somewhat semilunar in general outline, but with a median superior 

projection, median inferior emargination, and rather long, slender postero- 

inferior corners, which are firmly attached to the lower border of the 

cricoid at each side of the latter. The cricoid is large, stout, and completely 
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cartilaginous,—the only cartilage that entirely surrounds the wind-pipe. It is 

infundibuliform, the diameter of the ring being considerably greater above 

than below; and it is not so high in front as behind, where it bears the ary- 

tenoids. These are well developed, entirely cartilaginous, and of an irregular 

shape, impossible to describe concisely; when in mutual SEE SIUS, they 

reach nearly half way across the top of the cricoid ring. 

The trachea is flattened, especially behind, and diminishes somewhat in 

calibre as it passes down, ending in the bronchia with a simple bifurcation. 

None of the tracheal rings are cartilaginous posteriorly, the membranous por- 

tion being nearly the semi-circumference. These half-rings are about thirty 

in number; of the similar bronchial half-rings, there are five or six to the 

first bifurcation. The tracheal cartilages are not regular, either in position, 

size, or Shape; some are not directly transverse to the axis of the tube; some 

are thicker than others; and some are partially divided into two on this or 

that side. The tube is about two inches long. The left bronchus is rather 

longer than the right. 

The /ungs appear to be very small in comparison with the size of the ani- - 

mal. In the collapsed state observed, and with the lobes placed as nearly as 

possible in the natural position, the left lung was less than one and a half inches 

long; the right was a little more. The two differ remarkably in their lobation 

(at least in the specimen examined). _'The left lung consists of only two lobes, 

the lower much larger than the upper; they are almost completely separated, 

only connected by a thin band of parenchymatous tissue; each receives a fork 

of the bronchus. The right lung is much more complicated, being divided 

into four very distinct lobes, each of which receives its“own branch of the 

bronchus; as in the case of the left lung, the parenchymatous connection of. 

the lobes is slight. The third lobe counting from above is the principal one, 

representing more than a moiety of the lung. Above and to the front of this 

main lobe, overlying it much as the auricles of a heart rest upon the ventricles, 

are two small narrow and thin lobes, side by side, of about equal size and 

similar shape. The fourth lobe lies on the inner back side of the main one, 

and equals it in length; but itis very thin and “ straggling”, having about the 

same capacity as one of the small upper lobes. This lobe has but the slightest 

parenchymatous connection with the main lobe, and is furthermore itself 

lobulated. 

Digestive organs —Within the apparent edges of the lips short fine 
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hair extends some distance, upon modified papillate integument, well defined 

from the smooth naked mucous membrane proper. Near the angle of the 

mouth, on the upper lip, there is a curious patch of hair growing upon an 

island of papillate modified integument like that of the edges of the lips, but 

entirely separated by a strait of smooth mucous membrane. _ The roof of the 

mouth presents a singular series of elevations and depressions, very unlike the 

regular transverse ridges and lines of impression seen in many mammals. 

There is a smooth pad-like eminence just behind the superior incisors, con- 

stricted across the middle by an emargination on each side. Behind this 

is another larger prominence, constricted across the middle, with regular con- 

vex termination posteriorly, and jagged edges anteriorly, joined with the first 

pad by a narrow furrowed isthmus, but separated behind from succeeding 

elevations by a deep sulcus. These formations are all anterior to the molars ; 

the molar interspace, with a short interval anterior to these teeth, is wholly 

occupied by a series of paired prominences, or two rows of flattened oval 

papillee of large size, five or six pairs. These pads rise nearly to the level 

of the molar crowns.* 

The tongue is thick and fleshy, rounded at the end. Only a small por- 

tion is visible from the front, but the member is about two inches long, measured 

from tip to the epiglottis; it is nearly parallel-sided, and about one-third of an 

inch in breadth, the free portion. however, widening to half an inch or more. 

The dorsum of the tongue is thickly covered with papille of different kinds. 

Anteriorly, the papille are villous and innumerable; behind, these gradually 

change into flattened tubercle-like projections. The villous portion of the 

tongue shows a large number of ‘‘conical” papille, irregularly scattered, while 

posteriorly there are a few large and distinct ‘“ circumvallate” papillae. The 

pharynx is much contracted. A well-formed but soft and rather narrowly 

semilunar epiglottis guards the laryngeal orifice,. more complete closure 

during deglutition being apparently effected by a forward movement of the 

opposite side of the aperture. The rima glottidis is posteriorly a simple 

cleft, or chink, between the apposed arytenoids. 

There is a large hyoid bone, entirely osseous, excepting the glosso-hyal, 

which extends forward into the substance of the tongue asa gristly rod. The 

basi-hyal is broadly V-shaped, with an anterior protuberance beyond the 

angle of the V. There is no uro-hyal. A slender bony style, over half an inch 

*I do not know how much these appearances may be due to immersion in alcohol. In another 

specimen, the posterior part of the roof of the mouth is quite smooth. 
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long, suspends the hyoid from the back part of the skull; and there are other 

shorter, but still well-developed, “ cornua”. 

The salivary glands are of enormous size.* On removal of the skin, 

these glands present most conspicuously as a great mass across the throat, 

completely filling the space between the jaw and the thorax, and between - 

the corner of the skull and point of the shoulder to the general contour of 

the body at this part, and dipping deep behind and above the angle of the 

skull, where it lies against the base of the skull. It is this glandular mass 

that largely contributes to lack of distinction of neck observable in life, and to 

the rendering of the circumferential measurement of the head behind the 

ears as great as that of the body behind the shoulderst The two lateral 

glands, which meet, but do not fuse, on the middle line of the throat, are the 

parotids. Excluding the deep-seated portion beneath the mastoid and audi- 

tory bullae, the glands form a flattened mass of irregular shape, the posterior 

border adapted to the contour of the shoulder and thorax, the anterior simi- 

larly fitted to the jaw. The duct proceeds from the anterior border, from a 

point opposite the angle of the jaw, and lies superficial upon the masseter, 

running forward along the middle of the mandibular part of this muscle, to 

empty in the mouth near the commissure of the lips. Lying deep-seated, 

covered by the mass just described, is found another pair of salivary glands, 

perfectly distinct, about three quarters of an inch long, of a flattened amyg- 

daloid shape. These are the submaxillaries; they are in relation with the 

muscles of the root of the tongue and inner border of the jaw, and the duct 

appears to open on the side of the tongue near its base.t 

The wsophagus, measuring about five inches in length, is a simple tube,’ 

of uniform small calibre, peculiar in no respect; it pierces the stomach at a 

point midway between the pyloric and cardiac ends. 

The stomach, wndistended and lying smoothly, flat on its side, appears 

like a thick V, or still more like the conventional heart (on a pack of playing 

cards for example), though with gently rounded angle,and with longer upper 

ends and deeper emargination than those of the figure just suggested. The oO 
5 

* Apparently much as in the Beaver, and further indicating affinity between Haplodon and Castor. 

The salivary glands “are enormous in the Beaver, extending from before the ears forward and downward 

to contact with the submaxillaries, which are about one-twentieth their size; the whole forming a sort 
of glandular collar”.—(Owrn, Comp. Anat. and Phys. Vert. iii, 399.) 

t The large mass of nuchal muscles on the back of the neck make the line from the occipital crest 
to the shoulders straight. 

} There is a large lachrymal gland. ‘The eye-ball is very diminutive, about an eighth of an inch in 

diumeter—ifi could easily be inserted into the meatus of the ear. 
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cesophagus enters at the notch. On inflating the organ, the elongated taper- 

ing cardiac extremity curls like a horn around to the right, and comes in 

apposition with the pyloric end, when the stomach appears doubled on itself; 

in fact, the two ends pass each other for an inch or more. The greater 

curvature of the stomach is then nearly circular, the line of the short upper 

border being a spiral. The cardiac end tapers gradually to a blunt, rounded 

extremity; the pyloric portion is much shorter; there is a well-marked 

pyloric constriction near the end. The organ may be distended to measure 

about eleven inches around the greater curvature, with a maximum diameter 

of three inches and a depth of two. The pyloric portion of the stomach is 

thicker-walled than the cardiac prolongation, and, as well as can be deter- 

mined with a hand-lens of low power, much more highly glandular; the 

lining of the cardiac compartment being similar apparently to that of the 

cesophagus. I observe no fold of membrane to constitute a pyloric valve, 

though there is a constriction of the whole organ, apparent from the outside, 

close by the pyloric end. 

When the convolutions of the small intestines are straightened out 

without undue stretching, and the bowel is moderately distended, this 

portion of the digestive tract measures about six feet in length, with a 

uniform calibre of half aninch or more. There is no distinction of duodenum, 

jejunum, and ileum. The ducts of the pancreatic and hepatic secretion 

pierce the intestine close to the stomach; the latter duct about an inch from 

the pylorus. The ileum pierces the colon at a right angle. A circular fold 

of mucous membrane forms a valve to guard the entrance. 

There is an immense cecum, at least a foot long, and very capacious. 

In its most dilated portions, about the middle, a section of it equal to the 

stomach in length would contain quite as much as the latter. The extremity 

tapers, ending bluntly, without a vermiform appendage (very naturally). 

This portion of the alimentary canal makes several convolutions when 7 

situ ; it is sacculated throughout, or with alternate constrictions and dilata- 

tions, like the human colon. 

The length of the remainder of the digestive tube is about five feet,* 

measured as already said. This portion of the canal presents no distinction 

of colon and rectum. It is of uniform calibre throughout, or nearly so, and 

not much more capacious than the small intestine—perhaps half as much 

*Making the total length of the intestinal tract about eleven feet. The animal being about 

foot long, it follows that the intestines are about eleven times as Jong as the body. 
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again in diameter; and it further resembles the foregoing portion of the tract 

in the total absence of sacculation. I find nothing answering to a “sigmoid 

flexure”; but, for much of its length (two feet or more), the gut doubles on 

itself when in situ, being closely bound by a fold of mesentery not broader 

than the diameter of the intestine itself. In the specimen examined, the- 

contents of the bowel had begun to separate into fecal pellets about two feet 

from the anus, these masses finally assuming an ovoidal shape. 

The pancreas is a small organ, and very slender; it lies in the usual 

site, and its duct empties near that of the liver. 

The diver, of moderate size, is quadrilobate; the four lobes being as 

distinctly marked as those of the lungs, already described. The principal 

or cystic lobe is superior, and much the largest one; it is about 24 inches 

across (side to side of the animal) by 1} in the opposite direction, and irregu- 

larly oval, or rather trapezoidal, in shape, with a decided emargination of the 

front border near (to the left of) the gall-bladder. It is rather flat and thin 

for its length; the superior surface is smoothly convex, apposed to the dia- 

phragm; the under is irregularly flattened, being moulded upon the sub- 

cumbent lobes. About the middle of the right half of this lobe lies the gall- 

bladder, of large size (about that of a small almond); its fundus reaches the 

fore border of the lobe. Beneath this main lobe, on either side, and partly 

covered by it, lie the two next largest lateral lobes, right and left, having 

very little connection by hepatic substance with each other or with the main 

lobe. The right one is the smaller of the two, very flat, and irregularly 

circular; the other is likewise subcircular in most of its outline, but it sends 

off a long tapering process, which reaches over into the left hypochondrium. 

The remaining Spigelian division of the liver might in fact be described as 

two, since it consists of two “tails”, or processes, of hepatic substance, an 

inch or more in length; one, much larger than the other, and is itself bilobate; 

the smaller one, an extremely delicate process, about an inch long, lies, when 

a situ, in relation with (behind) the pyloric portion of the stomach. The 

cystic and hepatic ducts unite in a short (about half an inch) ductus communis 

choledochus, which empties in the duodenum an inch from the pylorus. 

Genito-urinary organs—The kidneys are rather oval than of the shape 

most familiar to the human anatomist, and which the name “kidney” is used 

to suggest in other connections; they are about an inch long by two-thirds 

as broad. The right kidney lies rather higher up than the left, its apex being 
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nearly opposite the last rib. The ureters pursue the usual course, to open at 

the side, near the base, of the urinary bladder, which is of large size. The 

kidneys are capped by well-developed adrenals, which are slender bodies, 

about half an inch long. 

In the condition observed, the ¢esfes are abdominal, lying in the large 

inguinal canal, not bulging beyond the general plane of the obliquus externus 

muscle, and consequently causing no visible swelling of external parts. There 

is no proper scrotal dilatation of the integument; though in the periodical 

increase in size, which the organs doubtless undergo, and their presumed 

descent some way through the inguinal ring, it is supposed the organs may 

“cause some turgidity of the exterior contour. The testes are enveloped in a 

conspicuous muscular tunic, an incompleted cremaster, given off from the 

transversalis abdominis. The body proper, in the state observed, is less than 

an inch in length, of narrowly oval shape, invested with a firm whitish 

tunica albuginea; but the organ has a long tapering prolongation upward, 

while at the lower extremity is the small mass of the epididymis. The vas 

deferens ascends the border of the testes part way before leaving the organ to 

pursue a nearly straight course to the urethra, where it empties close to 

its fellow, at the middle line of the large transverse gland, which embraces 

the base of the urethra posteriorly. 

The muscular crura of the pénzs are plainly traceable to the tuberosity 

of the ischium, fibres arising most of the way along the pubic as well as 

ischiatic ramus. The przeputial sheath of the penis is freely movable along 

the whole length of the os penis. This is of large size, and in the inactive 

state of the member is directed backward, causing the tegumentary invest- 

ment of the organ to project conspicuously, as already noted in describing the 

external parts of the animal. The bone is about an inch long (0.80 in 

the specimen examined), straight and flattened, widening regularly and gradu- 

ally from base to tip, where it is enlarged, with a clubbed and deeply bifid 

extremity; this end of the bone suggesting the condyles of a femur, though 

its cleft is much deeper. The dorsum is smoothly convex from side to side ; 

the urethral surface of the bone is suleate; the basal extremity is emargin- 

ate. The bone appears to continue to the very end of the organ, no gians 

penis being evident. - | 
Muscles—I add notes on a few of the muscles, as incidentally observed 

during the examination of the viscera. 
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The temporal muscle is of moderate bulk, the fossa being comparatively 

shallow. The masseteric and pterygoid masses are of great size: 'The mas- 

seter forms a bulging mass on the outside of the jaw, completely filling the 

great fossa formed by the outward twist of the angle of the jaw, and defined 

in front by an oblique ridge already described in speaking of the bone. A 

special stout tendon arises from the zygomatic process of the maxillary, just 

below the anteorbital foramen, which latter opening, notwithstanding its small 

size and apparently inconvenient relations, transmits a small fascicle of the 

masseter along with the superior maxillary nerve. 

The muscles acting upon the hyoid bone, both from the thorax and from 

the jaw, are well developed. A pair of stout fusiform muscles connect the 

hyoid with the back of the skull. I find no trace of direct muscular connec- 

tion between the hyoid and the scapula (omo-hyoid). Sterno-mastoid and 

cleido-mastoid are well developed, and distinct from each other for nearly, if 

not quite, all of their extent, though their thoracic insertions are very near 

together. 

The diaphragm is very thin, even its most muscular portions, and a large 

part of it is simply membranous. There is a large, well-defined, central 

“tendon”, as broad as the muscular portion on either hand. This is of oval 

shape in most of its extent, but with two posterior prolongations, one on each 

side, separated by the fleshy “pillars” which arise from the vertebra, and pro- 

ceed to embrace the cesophageal orifice. Muscular fibres are scarcely or not 

developed laterally behind, where simple membrane may be traced to the 

insertion of the organ along the floating rib. The radiating muscular portion 

of the diaphragm, then, is a single set of fibres arranged in fan-shape around 

the anterior oval portion of the central tendon; these fibres are continuous 

on the median line in front. The aortic opening, as usual, is close to the ver- 

tebree; the cesophageal aperture is removed from the spinal column by the 

whole length of the muscular pillars. From the middle line of the diaphragm 

depends a broad peritoneal fold, suspending the liver, to which, more posteri- 

orly, it is closely adapted. 

E.—HISTORY AND HABITS OF THE SPECIES. 

To render the account of this remarkably interesting animal more com- 

plete, I shall, in tracing its history, include some notices of its habits. I have 

already presented those considerations which bear upon the history of the 

genus and family. 
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The Sewellel was discovered* in 1805 or 1806 by the famous travellers 

Lewis and Clarke, whose account first appeared in 1814, in the Biddle-Allen 

narrative of their expedition (2 vols., 8vo, Philadelphia, Bradford and Ins- 

keep), and nearly simultaneously in the Rees English edition of the same date 

(1 vol., 4to, Londonf). The notice by these authors runs as follows :— 

“Sewellel is a name given by the natives to a small animal found in the 

timbered country on this [¢. e. Pacific] coast. It is more abundant in the 

neighbourhood of the great Falls and rapids of the Columbia, than on the coast, 

which we inhabit. 

“The natives make great use of the skins of this animal in forming their 

robes, which they dress with the fur on, and attach them together with sinews 

of the elk or deer: the skin, when dressed, is from fourteen to eighteen 

inches long and from seven to nine in width; the tail is always separated 

from the skin by the natives in making their robes.t{ This animal mounts.a 

tree,} and burrows in the ground, precisely like a squirrel:|| [Description 

here follows] .... Captain Lewis offered considerable rewards to the 

Indians, but was never able to procure one of these animals alive.” (Queted 

from text of the London 4to ed.) 

Upon the Sewellel of Lewis and Clarke was actually and entirely based 

the Anisonyx rufa of Rafinesque, who also gave names to others of the species 

first described under vernacular names by these travellers. I have already 

discussed the bearing of the term Anisonyx, and need not repeat that it is 

a synonym of Cynomys, Raf., whose ‘‘Anisonyx brachiura” ‘ Y YS, ’ A was based upon 

the “Burrowing Squirrel” of Lewis and Clarke, as “ Anisonyx rufa” was upon 

their Sewellel. Notwithstanding that the term was invented upon an errone- 

ous interpretation of the meaning of Lewis and Clarke, and was applied to 

two animals of widely different genera (Cynomys and Haplodon), it seems 

that Rafinesque’s specific term rufa, being based exclusively upon the Sew- 

*Sir John Richardson is inclined to think that a passage in a much earlier work (Mackenzie’s 

Voy. to the Pacific, &c., p. 314) refers to the Sewellel. “Sir Alexander Mackenzie saw many animals, 
which he terms ‘moles’, on the banks of a small stream near the sources of the Columbia; but as we are 

led to infer, from the way in which he speaks of them, that they were in numbers above ground, | am 

inclined to think that they were sewellels, belonging to the genus aplodontia . . . “—(n. Bor.-Am. i, 

1829, p. 11.) 
t For “An account of the various publications relating to the Travels of Lewis and Clarke, with 

a commentary on the Zoological Results of their Expedition”, prepared by the present writer, see Bull. 

U.S. Geological and Geographical Survey of the Territories, No. 6, 2d ser., pp. 417-444 (8vo, Washing- 

ton, Government. Printing Office, February 8, 1876). 

{ But ef. Sir John Richardson, as quoted beyond. 
§ Doubtless an erroneous statement, as supposed by Audubon and Bachman, and later by Gibbs 

and Suckley. 

|| The “ burrowing squirrel” of Lewis and Clarke was a-Cynomys. 
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ellel, should be retained; for, however faulty the characterization of the 

genus may have been, this in no way invalidates the specifie designation. 

The name rwfa, in fact, bas been adopted by at least two writers, Harlan, in 

1825, and Griffith (1827), who transferred the animal to the genus Arctomys. 

Professor Baird* uses the following language respecting this matter :— 

“Tt is perbaps a question whether the true name of this species be not 

Aplodontia rufa, after Rafesque. Although his description is incorrect, it 

was based on the Sewellel of Lewis and Clarke, which is unquestionably the 

Aplodontia leporina of Richardson. As, however, Rafinesque asserts posi- 

tively that certain characters apply to his Anisonyx rufa, which really do not 

exist in Aplodontia leporina, we may be warranted in avoiding the use of his 

specific name for Richardson’s animal. It may, perhaps, be well to repeat 

that Rafinesque bases his description entirely upon a partly erroneous inter- 

pretation of the article of Lewis and Clarke.” 

Although this is perfectly just criticism, it should nevertheless be borne 

in mind that Anisonyx rufa has a definite and well known basis, whatever the 

inapplicability, insufficiency, or other fault of the accompanying diagnosis may 

be; and, consequently, a rigid constructionist cannot well avoid the use of 

the specific term rufa. Naturalists constantly adopt and retain scientific 

names given upon a known basis, even when such names are unqualified 

by diagnosis; and it seems to me that the admitted flaws of Rafinesque’s 

description are scarcely valid cause for the rejection of his name. Anisonyx 

itself is to be thrown out rather upon consideration of the fact that it is 

chiefly a synonym of the same author’s Cynomys than on account of its own 

intrinsic demerits. 

The second period in the history of the species began in 1829, upon the 

introduction of the Aplodontia leporina of Richardson, characterized in the 

Zodlogical Journal, and the same year more fully described, with figures of 

the skull and teeth, in the Fauna Boreali-Americana. These were the first 

full and accurate accounts of the genus and species under a scientific designa- 

tion, and long remained the source of inspiration to the compilers and other 

second-hand writers. Sir John Richardson’s material was received, like 

many other specimens of mammals and birds described by him, from Mr. 

David Douglass (or Douglas—I find the name thus differently spelled), and 

is supposed to be that upon which Audubon’s subsequent description and 

*Mamm. N. Amer, 1857, 354. 
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figure were based. In concluding a lengthy and elaborate description, both 

of the geaus and species, Richardson alluded to the possible existence of a 

second species * in the following terms :— 

“Amongst Mr. Douglas’s specimens, there is a young one, with more 

white hairs interspersed through its fur, and some differences in the form of 

its scull, which seem to point it out as a second species. The breadth of its 

frontal bone, between the orbits, where least, is six lines, being twice the 

breadth of the same bone in A. leporina. Its nasal bones are as broad as in 

the latter, but are three lines shorter. The dentition is perfectly the same in 

both, but in the young specimen there is a new set of grinders in the lower 

jaw, which have destroyed tlie bodies of the old grinders, leaving merely a 

long process before, another behind, in each socket, resembling fangs. The 

specimen is not sufficiently perfect to enable me to give its characters as a 

distinct species, but I have little doubt of its being so.” 

It is scarcely necessary to state that the supposed existence of a second 

species has never been verified. While there is something in this account 

of the inferior molars not readily intelligible, the cranial differences noted 

may be ascribed to the immaturity of the specimen or its individual yariabil- 

ity. The author continued with an account of some color-variation observed 

in the skins of a robe, leading him again to the inference that there were two 

species of Sewellel :— 

“Since the account of this species was published in the Zoological 

Journal, Mr. Douglas has placed in my hands an Indian blanket or robe, 

formed by sewing the skins of the sewellel together. The robe contains 

twenty-seven skins, which have been selected when the fur was in prime 

order. In all of them the long hairs are so numerous as to hide the wool or 

down at their roots, and their points have a very high lustre. The general 

colour of the surface of the fur is between chestnut and umber browns, lighter, 

and with more lustre on the sides.. Some of the skins, which are in the best 

order, have the longer hairs on the back of the head, and between the shoul- 

ders almost black. . It is probable, however, that these are the skins of two 

species of sewellels, in the robe, and that one of them wants the white mark 

on the throat. The down of all the skins of the robe has a shining blackish- 

gray colour.” 

The color-variation noted by Richardson may be compared with that 

*See also beyond: Dr. Peters’s characterization of a new variety. 
38 M 
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indicated by some of the later authors, as quoted beyond. From the time of 

Richardson’s account, I am not aware that other notices of the species, based 

upon original observation or any new material, appeared until 1848, when Mr. 

T. R. Peale, a naturalist of the United States Exploring Expedition, gave 

another contribution to the history of the animal, based on his own experi- 

ences and collections. We may therefore pass over various compiled accounts 

as not material to the present history, and take up Mr. Peale’s article, above 

cited in the synonymatic list. This consists of a description and measure- 

ments, with remarks on the abunaance of the species at Puget’s Sound, and on 

the peculiar form of the skull, which is figured on page 57. This figure, 

though only a slight woodcut showing little detail, well represents the general 

contour of the skull, and is notable as being the first representation of the 

whole cranium, Richardson’s specimen figured having been very defective. 

Shortly afterward, in 1853, appeared the general account of the genus 

and species, by Audubon and Bachman, as above cited. Their figure of the 

species was the first colored illustration of the animal, and it may he the 

only one extant, though the skull and teeth have been figured by Rich- 

ardson, Peale, and Baird. The drawing was made by his son, J. W. 

Audubon, ‘from a fine specimen in London”, presumedly one of Richard- 

son’s types. These authors’ notice consisted of a copy direct of Richardson’s 

characterization of the genus, an elaborate description of the species, a 

quotation of Lewis and Clarke’s account, a summary notice of the robe 

described by Richardson, and a few general remarks, chiefly historical. They 

alluded to ¢wo specimens then or lately extant in the Patent Office at Wash- 

ington, being those collected by Peale, and which, they say, they were ‘po- 

litely refused” permission to examine.* The collection to which the authors 

referred was shortly afterward (1858) removed to the Smithsonian Institu- 

tion, where it now (1877) forms part of the National Museum. One of Peale’s 

specimens (that catalogued by Baird in 1857) remains at this date, and has 

been examined in the preparation of the present article; the other} I have 

never seen, nor was more than one of them noticed by Baird. 

* Hence Professor Baird’s staternent, made in 1857, requires qualification. ‘This animal,’ he says, 

“though not rare in the vicinity of Puget’s Sound, is yet very little known to naturalists, though the 

materials at our command are richer now than a few years ago, when Audubon and Bachman were una- 

ble to find a specimen in any museum of the United States.”—(Mamm. N. Amer, 1857, 353.) 

t Peale (op. cit. supra) speaks of his “specimens”, leaving the impression that he procured more 

than one. ‘Two of his skulls are in the Smithsonian. On speaking to this venerable naturalist about it, 

the other day, Mr. Peale told me he did not remember that he secured more than two specimens; these, 

however, he recollected perfectly, and he gave me some delightful gossip about the grievance which so 

ruffed Audubon’s temper. 
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The last period in the history of the animal begins in 1857, with the 

elaboration by Professor Baird of the material gathered by the naturalists of 

the Pacific Railroad Explorations and Surveys, and the field-notes of the nat- 

uralists themselves, published in the vi, vill, and ‘xii. volumes of the reports 

pertaining thereto. Besides Baird’s elaborate article and figures, we were 

given copious notes on the distribution, habits, &e., by Newberry, Cooper, 

Suckley, and Gibbs. 

In 1857, the genus and species were fully treated by Professor Baird, as 

far as the technical aspects of the case were concerned ; bis characterization, 

especially of the cranial and dental characters, being even more elaborate 

than that given by Richardson. ‘The skull, teeth, and some points of external 

structure, were refigured in several views. Professor Baird’s material con- 

sisted of an Exploring Expedition specimen collected by Peale, then as now 

mounted, and from which his account of the species was mainly derived; of 

three skins secured by Dr. G. Suckley at Steilacoom, Wash. Ter.; and an addi- 

tional skin taken by Lieut. W. P. Trowbridge at Astoria, Oreg., together with 

two skulls from Puget’s Sound, appertaining to Mr. Peale’s specimens. 

Dr. J. S. Newberry’s note, published in the zodlogical portion of the 

vi. volume of the Reports in 1857, ran as follows :— 

“This singular animal, called by Richardson [after Lewis and Clarke] 

the Sewed//ed, seems limited to a narrow district when compared with most of 

those which, with it, inhabit the region it occupies. In Washington Terri- 

tory it is found from the coast to the Rocky Mountains. It is doubtful 

whether it will be found south of the Columbia,* either on the coast range, 

in the Willamette Valley, or on the Cascades. Eastward, however, toward the 

base of the Rocky Mountains. it may occur. I have seen two specimens, one 

taken near Shoalwater Bay, Washington Territory, by Dr. J. G. Cooper, t and 

the other obtained near the base of the Rocky mountains, which were abso- 

lutely black, presenting a striking difference in color from those obtained by 

Lewis and Clark, Douglas, and others, which were brown, and of nearly the 

shade of the muskrat.” 

* Audubon and Bachiwan say, without qualification, that it has ‘“ been procured in California”; 
and Baird remarks, “I have heard of an Aplodontia from the mountains of California, probably the same 

species, but have not seen a specimen”—possibly alluding to the statement of Audubon and Bachmen, 
just quoted, or to some earlier account, which may have occasioned the remarks of both these authors. 

t There is some misapprehension here ; for (see heyond) we find Dr. Cooper saying, in 1860, that he 

hever procured a specimen. The actual reference is probably to Dr. Suckley, who collected extensively, 

and was a collaborator of Dr. Cooper’s. 
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Dr. J. G. Cooper's notice, in the second part of the xii. volume of the 

Pacific Railroad Reports,* was as follows : — 

“The ‘Sewellel’ of Lewis & Clark, appears to be an abundant animal 

in some districts west of the Cascade mountains, but from various causes I 

never could obtain a specimen. At the time of their visit to the country the 

Indians used the skins as clothing, and as it required a large number of skins 

to make an ordinary sized blanket, the numbers of the animals caught must 

have been great. It was caught by stone fall-traps, but with what bait I do 

not know, probably some root. The Indians assured me that none were found 

nearer to the coast than the Cowlitz valley, but as they have been obtained 

at Astoria, the statement was not altogether correct. They seem to prefer 

the soft alluvial river bottoms, where they are said to burrow, and probably 

thus follow down the Columbia. Now they are rarely caught by the Indians, 

as their skins are not bought by the Hudson’s Bay Company, except when 

passed off on a ‘green’ clerk as muskrat skins. Of their habits I could learn 

little. An-old Indian hunter, who is now a shepherd in the employ of Dr. 

Tolmie at Puget’s Sound, told him that he had frequently seen them running 

over the snow in the Nisqually Valley, so that they probably do not hyber- 

nate. A young man who had kept school at Astoria told me that the children 

sometimes caught them about the schoolhouse, where they burrowed, and 

that they could be caught by running after them, as they did not run fast. 

When taken they did not offer to bite, and ate vegetable food readily. The 

specimen sent from there was found drowned in a tanner’s vat.” 

The same volume from which Dr. Cooper’s above-quoted observations 

were extracted contained a variety of further information, contributed by 

Dr. George Suckley, well known for his natural-history studies of Oregon and 

Washington, and by George Gibbs, Esq., the distinguished ethnographer and 

philologist. Among other items of their respective accounts may be specially 

noted Mr. Gibbs’s determination of the inapplicability of the name ‘‘Sewellel” 

to this animal, and his observation of its curious habit of laying out its pro- 

visions to dry. Mr. Gibbs, as quoted by Dr. Suckley (p. 100 of the volume 

referred to’), said : — 

“The specimen I send you was obtained at Seattle, where it was killed - 

in a garden. Its name, in the Nisqually language, is Showt’l, (Showhurll,t 

* Republished as the “Natural History of Washington Territory ”. 
t“ Showhurll”—sic, in the original, which I suppose to be a typographical error for an intended 

Showhurtl. 
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Suckley.) .... This animal burrows extensively in the ground. It chiefly 

frequents spring heads in rich moist places, and is found as far up as the 

dividing ridge of the Cascade mountains, and on both sides of the divide. I 

noticed their burrows in 1853 at the top of the main Yakima pass. eur their 

abodes were small bundles of some herb or plant cut with nicet y and laid out on 

logs to dry or wilt.* "The Indians trap them, and value their meat very much 

as food.” 

On subsequent pages of the same volume (pp. 124-126), Mr. Gibbs 

continued :— 

“T noticed burrows of the show’tl in 1853, at the top of the main Yakima 

Pass, in the Cascade mountains, at an elevation of 3,500 feet, and again in 

1854, at the Nahchess Pass in the same mountains. .... The Yakima 

Indians call it Sguad/ah. Its range in the Territory is quite extensive, from 

high mountain elevations to near the salt water. Colonel Simmons, one of 

the earliest settlers in Washington Territory, confirms the statement of the 

Indians that the show’tl, like the prairie dog, lives in companies. He has 

frequently seen them sitting at the entrances of their burrows early in the 

morning, and whistling something in the manner of the prairie dog. Lewis 

and Clark say that this animal ‘mounts a tree and burrows like a squirrel. 

The statement that it ‘mounts a tree’ is probably an error. .... I find 

the [sic—lege that] Lewis and Clark’s name of Sewellel for A. deporina is an 

error. The Chinook name for the animal itself is 0-gwool-lal. She-wail-lal 

(Sewel/el, corrupt) is their name for the robe made of its skins.” 

Said Dr. Suckley, at the last-quoted pages of the same volume :— 

“ . .. It is probable that the Aplodontia, like many other rodents, has 

several litters of young during the season. The Nisqually Indians, in their 

_ mythological traditions and obscure stories concerning the creation, say that 

the show’t] was the first animal created with life. 1 cannot find out whether 

they undergo a regular torpid hybernation.| The natives say that they move 

about a little during the winter, but do not become decidedly active until late in 

- the spring. They live in burrows, in small companies of a dozen or more, 

and subsist on roots, berries, &c. The Indians say that the show’tl of the 

Cowlitz river has a white breast and belly. Those at Nisqually, having the 

under parts dark, are said to retain the same coloration throughout the year. 

*The passage I have italicized—it was in Roman in the original—is, I think, the first indication 
of the curious habit in question. 

+The probability seems to be that they do not. 
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They are considered by the Indians to possess high gastronomic qual- 

ities. To ascertain this I had one roasted. secundum artem. I found it 

excellenitin anieteea 

Dr. Suckley gave some measurements, derived from examination of three 

fresh specimens, as follows :— 

“Measurements of specimens. 

No. 92, * . 
g. [No-93, d.|No. 94, 9. 

‘From tip of nose to base of tail 12. 75 13. 00 12°25 

‘Vertebre of tail......-.---.----- oon oe 1.50 1.50 1.50 

“From base of tail to tip of hair 2.37 1, 25} 2. 29 

“ From occipital protuberance to tip of nose........-..----.2----+--+----ee-eee eee oo 3. 00 3. 00§ 3. 75§}| 

“ Distance between ears CALC i Pemesens sen |reecconic 

Height lof earsiposterioriy, about. 21. .s--esee sa =niteena een ses= soe eee = geen ene an ee een an OE | eso 5 -79 

‘Easy girth of head, measured around the ears (Ot | soeetsae| le s-55--- 

‘Olecranon:tOWwNiSt)sso-ee= seen ree ame eee ac: 2.50 

“Middle nail of fore paw, about...-.----. =a -50 

‘From wrist to end of longest nail Secoserts socte: os 1. 60 

Peasy, girth: behind ShOn|Gerss~ oce-= 2-03 = =sasien se delieeeene =e anne > ae enea ae eee 7.12 

“Extent from most projecting toe nail of hind foot to ditto of fore foot, extreme stretch . 18. 00 

‘Brom héel:toendrof middle toe mallee. s22- erase eee ae ee eee eee een eee 2,12 

‘* Longest whiskers, about; -. <2: 2-220 Gee decpaen se ewerhbetn a oes cee tae ete nen Roe eae | een ete | aac ree 

* Collector's numbers. _f Inches and decimals. { Obvious misprint for 225. §‘ Nearly.” || Meant for 2.75? 

A few years later, in 1864, Professor Peters (1. s. c.) described specimens 

from California as constituting a new variety, to which he applied the name 

of Haplodon leporinus var. californicus. I have seen no specimens from that 

region, nor is the material available at present sufficient to enable us to come 

to final conclusions respecting the normal rate of susceptibility to individual 

variation. The few specimens, however, indicate that the rate is at least as 

high as that. which has been established for various mammals more or less 

closely allied; and, should such prove really the case, there would be no impro- 

priety in considering var. californicus as strictly synonymous. 

F.—TABLES OF MEASUREMENTS. 

TABLE I.— Measurements of three alcoholic specimens of HAPLODON RUFUS. 

ne & 7 | 
: From tip of nose to— _| Tai! to end Length of— z g : A 
5 of— : ° 5 E tet 
2 ez 5 a = 3 
g a = S$4| 2 ° a 

z Locality. ; ; ; ia 2/3 = E a 
ae : g 6 eae) S Sey e:5 & = 
= s Bl rece \liise: lees ia | ance enll ocel aS eles a 
S . A= : 2 rs © Ss 5 9 | ‘te tw | 3 5 
5 la fe elec pect ER | chide Erie | a | eS = 
S éjel/aléo/a8lFlele\/ailasle le nla A 

11358 | Olympia, W. T.| ¢ | 1.60 | 2.40 | 3.00 j11.00 | 1.00 | 1.75 | 1.75 | 2.20 | 2.25 | 2 50] 0.75 | 4.50 | 0.55 Alcoholic. 

11354)||--do 22. see. ° So | 1.60} 2.70 | 3.20 112.00 | 1.00 | 1.75 |...--. 2.10 | 2.00 | 2.50 | 0.80 | 4.75 | 0.50 |....do. 

D357] cee doe sees. o | 1.50 | 2.50 | 3.00 {11.00 | 1.10 2.00 | 1.60 | 2.10 } 2.10 | 2.40 | 0.75 | 4.00 | 0.60 |....do. 

= 

Tiety 

melee 

best tpens hing ee bow 

— 
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TABLE II.—Measurements of three skulls of HAPLODON RUFUS. 

2 les g 

gi | aa | a8 
Dimensions. Eas 2S aS 

vi =a -D 
or a = ue Re 
=p BP AA 
e a 

Total length (end of nasals to occipital protuberance) ......-.---.-.-.-------------+-+----- 2.90 BO) [eoen oot 

Greatest width (across zygomata posteriorly) .-......-..--.++------- +202 20eee eee ence eee eee 2.25 Dla (oye Peeper nsec 

Noaxtipgrestest with (across OCCIpNt) <- ~~... ons sccm nwa ncn ws cacen cect eadecenss camsencs Phi | Eaeees aad Prensa cas 

GHA WAC (AANLOKOL Dital CONStriCtION)) --. --- -2- =~ cam cc ennecccoccecaccnssedcecsecssaeas 0. 40 0. 33 0.50 

Wadth across post-plonoid notches =< ~<a. oe esos oes on = caw e ence ens acee nce ocanwcevescse= 1.50 LAO ianesocees 

Width of rostrum just im front of zygomata. .........---.---.--22----- 22 ee ee ee eee eee eee eee 0. 68 0. 68 0, 60 

Depth of skul) at middle, excluding molars..............-.-...---- Po sendcécassantescoeecea 0.75 0.70 0.70 

Pie MT RIAL boca ean tak coienale san ewiswins ate ce sanaacecsonswcnecs aseaesacnese=acin= 1,65 1.65 1.65 

Lin EAL Git THEN OTE: conection SASS S eI HE SIIB S OSE SOC E ADSI OSS EO CO ESS HIEC ES Sue SSS eesoco | heasagance| Keceesd= = 1.08 

Greatest width of nasal bones 0. 52 0. 45 0. 48 

Length of zygoma (from anteorbital foramen to most posterior point ..---...--.-..-.------. 1, 42 1.40 1.40 

Distance across outer margin of glenoid fossm.......-...-...---.--+---02--0+ see cee er eee eee 1.48 

Contigaie Oana aay Linea scon seem aQce soceener GEESE cEc CCHS ED SC ROME ECCS BCE EICeE-Eoseae 0.90 

ened ennpermMOlariACTies: --secicsesines swe cniddewacoconaclac) aetesacenccacevannoswasesae~ se 0. 70 

Width of intermolar portion of palate, about ...... ........---.----------------------+----- CSE UY [eee SN eae 

PSU P LOL SUCIRIVG FOAMING 2 onc «cece cieda case cee dacevcewsonereecnwanesaomce=ar aq -seHgsns 0.25 0. 25 0. 20 

Horizontal diameter of foramen magnum (the vertical about 0.05 less) -.-..-. --...--------. LAE all een ol ee eS cr 

Length of exposed portion of superior incisors. .-........--..-------------++----+-2+-+-+-22-|--------- 0.55 0.50 

Jaw, total length, ends of incisors to back of condyles.........-.------- Onccon creneinccsesese 2.15 2.18 2.08 

Jaw, total length, ends of incisors to apex of coronoid......-.....-..---------.-----+----+--- 1.85 1.85 1.85 

Jaw, total length, ends of incisors to end of descending process ..... ...--.----------++--+--|------ +--+ 2. 20 2. 10 

Bene iioleinte rion WOM; BATICS |. 2-9 2f ooo ee wae a greens Jaawew dae mecanesn=ajuet=araes-nnicn ors 0.70 0. 65 0. 65 

Length of exposed portion of inferior incisors .....-......-..-----------------++--++-------- 0. 70 0. 80 0. 65 

Width of the flattened plate at angle of jaw ------ -..-.2.-2.-2.---000--- nee enone ene eee neon [ene - eee 0. 90 0. 90 

Length of skull to its greatest width, 2.90 : 2.25 :: 1: 0.77, or width between tiree-fourths and four-fifths of length. 

Length of skull to its depth (without jaw), 2.90 : 0.75 :: 1 : 0.29, or depth not two-fifths of length—little over one- 
fourth. 

TABLE III.—List of specimens examined of HAPLODON RUFUS. 

gel Locality. Son pete re-| Collected by— Nature of specimen and remarks. 

494% | Paget's Sound ..} U.S. Expl. Expd ..| T. R. Peale........ d', mounted, with detached skull accompanying. 

Bae ==1 00)» son2-.-~>-|-~-- Gober feces SAB see spree Skull belonging to No. 4047 ; figured, pl. vi. 
Ory "(| cacti eee PeeeGQ)>scbecanvs aes S52c00 <<csea9Ga-ses Skull; original of Baird's plate, if not also of Peale's 

_ 2476 | Steilacoom, W. T.| George Suckley...| George Suckley...| Broken skull. [woedcut. 

11358 | Olympia, W. T...| E.C. Wingard.....| E.C. Wingard ..-.| ¢’, alcoholic, in the flesh. 

peetOOoocasceosss<~ do, alcoholic, in the flesh. 

BSQO.< is ap'e=. yee o, alcoholic, in the flesh (since dissected). 

Reece snes. ¢, alcoholic ; skin and skull. 

eae | aa do ..........--.| —, alcoholic, in the flesh. 

* No. 11357 was dissected for anatomical details, the disarticulated skeleton preserved, and the skin remains in con. 

dition for mounting. Two or three stuffed skins, supposed to be still in the National Museum were not found. 
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Skull of HAPLODON RUFUS. Nat. size. (})}7) 
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LETTER OF TRANSMITTAL. 

Orrice oF Unitrep Srares GEoLocicAL AND 

GEOGRAPHICAL SuRVEY or THE TERRITORIES, 

Washington, D. C., January 1, 1877. 

Sir: I transmit herewith, for publication with the series of “Monographs 

of North American Rodentia”, a summary statement of the family Geomyide, 

which completes my labors in this connection. 

A word of explanation is here required. I finished my investigation of 

this family of North American Mammals, and prepared a memoir on the sub- 

ject, before the present series of Monographs of the Rodents was projected. 

A very brief article, entitled ‘The Cranial and Dental Characters of 

Geomyide”, was published by you in the ‘“ Bulletin” of the Survey (2d ser. 

no. 2, pp. 83-90, May 11,1875); a preliminary ‘“ Synopsis of the Geomyidz ” 

appeared in the “ Proceedings” of the Philadelphia Academy for 1875 (pp. 

130-138); while the extended memoir itself formed “ Part II] —Zoology” 

(pp. 215-285) of Powell's * Exploration of the Colorado of the West”, and 

was also reissued as a separate pamphlet, with a modification of the title. 

Under these circumstances, it becomes inadmissible, upon considerations of 

economy in the expenditure of funds, to duplicate the memoir at the public 

expense. Yet it is considered in the last degree undesirable and inexpedient 

to leave the present series of Monographs incomplete. I have accordingly 

prepared a short article, which, omitting all details of description and criti- 

cism not necessary to the integrity of the paper, gives the gist of the subject ; 

for the rest, I must refer you to the original memoir. I should add, however, 

that the present paper contains no little new matter, derived from study of 

specimens additional to those in hand in 1875, and serving to check the results 

previously reached. 

I am, Sir, &e., 
ELLIOTT COUES, 

Assistant Surgeon U.S. A, 

Secretary of the Survey. 
Dr. F. V. Haypun, 

U.S. Geologist-in-charge, &c., &e. 
603 
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Famiy GEOM YID AS. 

The group to be here treated corresponds to the Sciurospalacoides of 

Brandt, the subfamily Geomyine of Baird, the family Geomyide of Gill, 

including only the two genera Geomys of Rafinesque and Thomomys of Maxi- 

milian. Of the former, five species have been established ; of the latter, two. 

These animals are confined to the cold-temperate and warmer portions of 

continental America, from portions of British to Central America; their 

centre of distribution being the United States from the Mississippi Valley to 

the Pacific Ocean. 

By all late authors, so far as I know, excepting Brandt, Gill, and myself, 

these animals have been united with Dipodomys, Perognathus, and Heteromys, 

in a single family, usually called Saccomyide, a leading character of which is 

possession, unique among Mammals, of external fur-lined pouches on the sides 

of the head, not directly connected with the mouth, and thus of entirely 

different construction and relations from the ordinary cheek-pouches of vari- 

ous Rodents. The classification afforded by these singular organs, which 

are present in two groups of animals widely different in general aspect, is 

undoubtedly a safe clue to natural affinities, since it is borne out by the gen- 

eral structural relationships of the animals; these being so close, that, after all, 

no great violence would be done by embracing the two groups under a single 

family. Yet their respective peculiarities seem sufficient to justify, if not to 

require, the recognition of two separate families. 

The characters in question need not be here discussed nor even formally 

presented, as those which are shared by the two groups (being the basis of 

the superfamily Saccomyoidea of Gill), as well as those in which the two 

groups differ, have been presented on foregoing pages of this work, where 

the general bearings of the case are further discussed. 

The history of the family begins at a very early (pre-Linnzan) period, 

though nearly everything relating to it is of much later date. The “Tucan” 

of Hernandez appears to have been the animal long afterward first technically 
607 
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named Ascomys mexicanus by Lichtenstein, and his account may be the earli- 

est. literature of the subject. We have no Linnean name in this family. 

Bartram noted the Floridan animal in 1791; but the first “‘species” pre- 

sented in technical nomenclature appears to be the Mus bursarius of Shaw 

(1800). The earliest generic names are Geomys and Diplostoma, imposed by 

Rafinesque in 1817. Various circumstances conspired not only to a vague 

understanding of the generic characters, but also to long delay in allocation of 

the genera under major heads. Richardson, who, in 1829, handled various 

species more effectively than his predecessors had done, merely adopted 

Rafinesque’s genera, falling into a misunderstanding respecting the character 

of the pouches. So far as I am aware, after the period when ‘‘Mus” and 

““Cricetus” were current appellations of these animals, the first attempt to 

dispose of them in a formal classification was made by Waterhouse in 1839, 

when he treated of Geomys, the only genus recognized by him, as a Muroid, and 

as a member of his “family” Arvicokde. The same year (1839), Maximilian 

established the second valid genus, Thomomys, the various generic names 

before proposed having been synonyms of Geomys. In 1848, Waterhouse 

made the first decided step toward a correct appreciation of the subject, by 

bringing Geomys into. relation with Dipodomys, and by proposing the group 

Saccomyina to contain them both. Gervais is said to have established or 

recognized at the same time a family Pseudostomide, equivalent to Water- 

house’s Saccomyina. Soon afterward, in 1855, Brandt* established the first 

super-generic name Sciurospalacoides for these animals exclusively, relegat- 

ing the Saccomyine forms elsewhere. Geomyine of Baird, Alston, and 

others, and Geomyide of Gill and Coues, are other terms of exclusive 

pertinence to this group, which certainly belongs to the Myomorphie series of 

Rodents, as originally sketched by Waterhouse and more fully developed by 

Alston, though the question of its exact position among Myomorpha, aside 

from its obvious afhnities with Saccomyide, perhaps remains open. Its 

Murine affinities may perhaps prove to have been indicated by the name 

Brandt applied, but its Sciurine relationships are not so clear. 

*1855—Branpr (J. F.). Beitriige zur niihern Kenntniss der Siugethiere Russlands. Vierte 

Abhan@lung. Blicke auf die allmiiligen Fortschritte in der Gruppirung der Nager, mit specieller Bezie- 

hung auf die Geschichte der Gattung Castor, besonders der altweltlichen Biber. 4to. St. Petersburg. 
1855. pp. 79-836, pl. i-xi. (Aus den Mém. Math. ete.,de ’Acad. Imp. des Sciences, tome v.i, besonders 

abgedruckt.) . 

[Sciurospalacoides, p. 300. Related groups established in this paper are Macrocolini (—Dipodomys), p. 231 and p. 
311, and Perognathi seu Mures sciurospalacoides, p. 305.) 
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Famity GEOMYIDA. 

SYNONYMY. 

< Saccomyina, WATERHOUSE, Nat. Hist. Mamm. ii, 1848, 8, (Asa group of Muridw. Included the Sac- 

comyid@, now made a separate family: Equivalent to the superfamily Saccomyoidea of 
Gill, 1872.) 

< Pseudostomida, GERVAIS, “ Dict. Univ. d’Hist. Nat. xi, 1848”. (Family. Equivalent to the Saccomyina of 
Waterhouse.) 

< Saccomyide, LitLyeBoRG, Syst. Gifv. Gnag. Diiggdj. 1866. (Family. Equivalent to Saccomyina of 
Waterhouse.) 

ea cee tenet retdes, Branvt, Bull. Se. Acad. St. Pétersh. 1854, t. xiii, no. 7; Mélang. Biol. ii, 138; Beitr. 
Kennt. Siiug. Russlands, 1855, 188. (Group composed of he genera Geomys and Thomomy ys.) 

= Sciurospalacini, GIEBEL, Allg. Zool. i. 

= Geomyine, Bairp, Mamm. N. A. 1857, 366. (Subfamily of Saccomyide ; the group of ‘this name with 
‘ this author being equivalent to Saccomyina, Waterhouse. ) 

= Geomyide, Gi, Arrang. Fam. Mamm. 1£72, 71. (Family.) 

= Geomyide, Cours, Proc. Acad. Phila. 1875, 130. (amily.) 

= Genera Geomys (= Diplostoma, Saccophorus, Pseudostoma, Ascomys) and Thomomys of AUTHORS.—COvEs, 

Powell’s Rep. Expl. Colorado River, 1875, 217. 

SPECIAL BIBLIOGRAPHY. 

1800—Snaw (G.). Description of the Mus bursarius [ete.]. < Trans. Linn. Soe. v, 1800, pp. 227 —. 
1802—Mircur1 (8. L.). Undescribed Little Quadruped of Georgia. <N. Y. Med. Repos. v, 1802, p. 
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1819—Drsmarest (—). [Hamster de Virginie.] < Journ. de Physique. Ixxxix, 1819, p. 159. 
1821—Mrtcnrt (S. L.). Description of two mammiferous Avimals of North America [Sciurus tride- 

___ cem-lineatus, Mus saceatus]. < N.Y. Med. Repos. xxi, 1821, pp, 248-250. 

[NorTEe.— With the subhead, ‘‘ The Gopher, or Pouched Rat of North America, (Mus borsarius.)’’] 

1822—Mrircuitt (S. L.). Detection of a mistake into which naturalists have been led in relation to the 

Mus bursarius or Pouched Rat of Canada. < Amer. Journ. Sci. iv, 1822, p. 183. 

1825—LICcHTENSTEIN (K. W. H.). Ueber iiussere Backentaschen an Nagethieren. < Kéngl. Akad. Wiss. 

Berlin, Abh. der phys. Classe (1322-23), 1825. 
1839—Maxim1Lt1an (—). Ueber einige Nager mit iiusseren Backentaschen aus dem westlichen Nord. 

Amerika [Thomomys und Perognathus, genn. nn.J]. < Noy. Act. Acad. Cxs.-Leop. Nat- 

Cur. xix, i, 1839, pp. 366-384. 
1841—CnarteswortH (E.). [On Habitsof Ascomysmexicanus.] < Proe. Zodl. Soc. Lond. ix, 1841, p. 60. 
1847-49—Wicner (A.). Beitriige zur Kenntniss der Siiugethiere Amerika’s. < Abhandl. math.-pbys. 

Classe, King]. bayer. Akad. Wiss. v, 1847-49, p. 405. [Uber Ascomys canadensis. ] 
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Tost. for 1854, 1855, pp. 293-294. 
1861—Gesnur (W.). On the habits of the Pouched Rat, or Salamander, (Geomys pineti,) of Georgiz. 

< Ann. Rep. Smiths. Inst. for 1860, 1861, pp. 431-433. 
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1875— Cours (.). Concerning “ Pocket” Gophers. < American Sportsman of June 5, 1875. 

[Netr.—A popular account cf Geomyidw. } 

1875—CouErs (E.). The cranial and dental characters of Geomyidw. < Bull. U. S. Geol. & Geogr. Surv. 

Terr. 2d ser. no. 2, pp. 81-90, May 11,1875. [Reprinted, with some modification, as Addendum 
A of the memoir cicliier cited.] 

1875—Covurs (E.). Synopsis of the Geomyidw. < Proc. Phila. Acad. 1875, pp. 130-138. [A brief 

abstract of the memoir next below cited. ] 

1s75—Cours (E.). Exploration of the Colorado River of the West and its tributaries. Explored in 
1869, 1870, 1871, and 1872, under the direction of the Secretary of the Smithsonian Institu- 

tion. Washington: Gaveeenent Printing Office. 1875. Part II.—Zodlogy. By Elliott 

Coues. Chapter XII.—Abstract of results of a study of the genera Geomys and Thomomys. 
pp. 215-285, fig. 80. (Reissued as separate pamphlet with the title ‘Abstract of results of a 
study of the genera Geomys and Thomomys, with addenda on the osteology of Geomyida 

and on the habits of Geomys tuza”. The reissue only differs from the original in the title.) 

1875—Goopr (G.B.). Notes on the ‘“ Salamander” of Florida (Geomystuza). < Powell’s Rep. Colorado 
R. 1875, pp. 281-285. 

[NorEe.—On tho habits of the species; being Addendum B of the article last cited.) 

For characters, especially in comparison and contrast with those of Sac- 

comyida, see anted, pp. 492, 493. 

The cranial and dental* characters are very fully presented in my paper 

in the Bulletin of the Survey, above cited. 

The external characters are detailed at length in the descriptions of the 

leading species of the two genera, Geomys bursarius and Thomomys talpordes, 

in the zodlogical portion of Powell’s Report, above cited. 

The two genera are readily distinguished by the profoundly sulcate inci- 

sors, enormously developed fore claws, and rudimentary ears of Geomys, con- 

trasted with the smooth incisors, moderately fossorial claws, and distinct 

though very small ears of Thomomys. There are also many cranial charac- 

ters, as given beyond. ‘The two genera offer the further curious difference, 

that in Geomys a number of species appear to have been firmly established, 

while the differentiation of Thomomys has not progressed so far. There is 

probably a difference in the number of mamme in the two genera; Thomomys 

usually having six pairs, while in no Geomys have I recognized more than 

tree pairs. The pouchest are substantially the same in the two genera. 

* The fara Gann may be rendered more precisely, as follows :— 

= “5 7 = 1—1 3—3_ _5—5_ 10 1 fe Y —>; Br 

Si Mie es ibe 
t“‘The pouches . . . —at first ear to be pendulous bags hanging from the mouth, then with 

some correction found to be not pendulous, yet believed to open into the mouth from within—are wholly 

external, and haye no more connection with the buccal cavity than the belly-pouch of a Kangaroo or 
Opossum has to do with the genital organs. These sacs are simply a purse-shaped duplicature of the 

loose skin of the side of the head and neck. The free margin of the pouch arises from the side of the 
upper jaw, about half-way from nose to eye, just underneath the whisker-patch, and curves loosely 
around the side of the head to the angle of the jaw. The general outline of the orifice is semicircular 
(or rather semipyriform, since the broadest part sags down a little); the inner border being the proper 

integument of the side of the head. The lining of the sac is ordinary integument, of rather more deli- 
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The species of both are subject to a curious dichromatism, being sometimes 
found in a certain melanotic condition, in which the pelage is dark plumbago- 
colored, or even black, like anthracite. This appears too frequent not to be 
something more than the purely fortuitous melanism liable to occur as an indi- 
vidual peculiarity in any animal; and yet this state has not been traced to 

any special conditions of age, sex, or season. 

GrENnuS GEOMYS (emend. ex Ratf.). 

Mus, sp. Suaw, et al., l. c. infra. 

Cricetus, sp. DESM., et al., l. c. infra. 

Geomys, Rar., Am. Month. Mag. ii, 1817, 45.—Barrp, Mamm. N. A. 1857, 368.—CouEs, Proce. Phila. Acad. 
1575, 180 (monographie sketch); Powell’s Rep. Colorado R. 1875, 220 (monograph); Bull. 

U.S. Geol. Surv. 2d ser. no. ii, 1875, pp. 81 seqq. (cranial characters). 

Diplostoma, Ra¥., op. et loc. cit. ; 
Saccophorus, Kun, Beitr. 1820, 65. 
Pseudostoma, Say, Leng’s Exp. R. Mts. i, 1823, 406. 

Ascomys, Licut., Abhand. Berl. Acad, 1822-23, 1825, 20. 

GENERIC CHARACTERS.*—Superior incisors deeply channeled along the 

middle,with or without a fine marginal groove. Crowns of intermediate molars 

truly elliptical. Root of inferior incisor but little protuberant on outside of base 

of condylar ramus; end of mandible thus only two-pronged, with a knob 

between. Zygomata widest across anteriorly, thence contracting; the width 

behind little, if any, greater than the intermastoid diameter of the skull. 

Parietals ridged along their line of union with each other. Interparietal tri- 

angular. Nasals approximately parallel-edged part way, then suddenly widen- 

ing. Superficies of mastoid bone occupying nearly half the occipital surface 

of the skull on each side. Bulls ossez less inflated, quite acute anteriorly. 

Basi-occipital, in the middle, about as broad as the width of the bulla at the 

same point. A pair of broad deep pits on the palate behind, extending for- 

ward to opposite the penultimate molars. External! ears usually a mere rim of 

- integument around the auditory orifice. Fore claws enormously developed. 

Containing the largest species of the genus. Geographical distribution 

from portions of British America to Central America, east of the Rocky 

Mountains, but not the Eastern and Middle States. 

cate texture. It is clothed with fine fur. On the side next the head, the ordinary fur of the parts 

makes directly into the pouch; on the outside, the fine fur continues to the brim, where it is met by the 
ordinary external pelage. Between the two layers of skin rests a thin bed of muscular fibres (perhaps 

a modified platysma myoides), serving for such contractile movements as the receptacle may be suscep- 

tible of. But the connection between the folds of skin is so slight and loose that the ponch may, with 

little force, be turned completely inside ont, though it does not appear that this ever occurs in life. A 

full-sized pouch will admit three fingers as far as the first joint.’—( Quoted from the original memoir.) 

*The characters are drawn up with special reference to antithesis with those of Thomomys, 

beyond, 
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ANALYSIS OF SPECIES. 

A. Superior incisors bisuleate ; fore claws and pouches at a maximum. 

a. Incisors almost exactly bisected by the main groove, the fine marginal groove 

Gustin cts tant enna ee tee ea at BURSARIUB. 

b. Incisors unequally divided by the main groove into larger inner and smaller outer 
portion, the fine marginal groove faint or obsolete; tail and feet nearly 
naked (South Atlantic and Gulf States).----- 2222-220. .-..5. -----5 -2o=-- TUZA. 

B. Superior incisors unisuleate ; fore claws and pouches moderate. 

a. Incisors exactly bisected by the groove; fur soft; tail and feet hairy. 

a’. Smaller ; yellowish-brown, below whitish (United States)............----- CASTANOPS, 

v’. Larger; dark reddish-brown, below plumbeous (Mexico)......---.....---- MEXICANUS, 

b. Incisors unequally divided by the groove into a small inner and large outer 

portion ; pelage very hispid; tail and feet nearly naked........-.-...-.. IISPIDUS. 

GEOMYS BURSARIUS, (Shaw) Rich. i 

Common Pocket Gopher. 

Mus bursarius, Suaw, Linn. Trans. v, 1800, 227, fig. 8; Gen. Zool. ii, 1801, 100, pl. 138 (the plate clearly, 
shows the grooved incisors; the pouches are everted).—MITcuILL, Am. Journ. Sci. iv, 1822, 183 

(relating to the pouches). 

Cricetus bursarius, DesM., ‘Nouv. Dict. d’Hist. Nat. xiv, —, 177; Ency. Méth. Suppl. pl. 10, f.4”; Mamm. 
ii, 1822, p. 312 (“‘bursareus”).—F. Cuv., “ Dict. Se. Nat. xx, ——, 257”.—DEsSMOUL., “ Dict. 

Class. viii, ——, 37”.—Grirr., “Anim. Kinga iii, 1827, 138, pl. —”; v, 1827, 235, no. 612. 
Saccophorus bursarius, Kuur, Beitriige, 1820, 65.—Fiscu., Synop. 1827, 304. 
Pseudostoma bursarius, Say, Long’s Exp. R. Mts. i, 1828, 406 (‘‘ bursaria”’).— Hanan, Fn. Amer. 1825, 

153.—Less., Man. 1827, 259.—GopMan, Am. Nat. Hist. ii, 1831, 90 (“bursarium”).—DrEKay, 

N. Y. Fn. i, 1842, 92.—Aup. & Bact, Q. N. A. i, 1849, 332, pl. 44, 
Geomys? bursarius, Ricu., F. B. A. i, 1829, 203. 
Geomys bursarius, Ricu., Sixth Ann. Rep. Brit. Assoe. Adv. Sci. for 1836, 1837, 150.—Woonpn., Sitgr. Rep. 

Zuni and Col. R. 1853, 50 (Indian Territory ).—Parvin, Ann. Rep. Smiths. Inst. for 1854, 1855, 

293 (habits).—Kenn., Trans. Illinois Agric. Soc. for 1853-54, 1855, 580.—Bp., M. N. A. 1857, 

372, pl. 22, f. 1 a-h, and pl. 50, f. 2 a-g.—Maxim., Arch. Naturg. 1861, ——; Verz. Reise 
N. oo Sune 1862, 147.—Grrr., Cat. Bones Br. Mus. 1862, 223.—Leipy, Proc. Acad. Nat. 

Sci. Phila. 1867, 97 (skull from loess of Missouri).—AmeEs, Bull. Acad. Minnesota, i, 1874, 

70.—Cours, Proce, Phila. Acad. 1875, 131; Powell’s Rep. Colorado R. 1875, 221 (monographic), 

Ascomys bursarius, Eyp. & Grry., Voy. Favorite, v, 1839, 23.—Scminz, Syn. ii, 1845, 132.—Girn., Odon- 
tog. 53, pl. 23, f. 8. 

Geomys (Saccophorus) bursarius, GIEB., Siiug. 1855, 529. : 

? Mus ludovicienus, ORD, “Guthrie’s Geog. 2d Am. ed. ii, 1815, 292. (Not determinable.) ” 

? Diplostoma fusca, Rav., Am. Montb. Mag. ii, 1817, 44.—Drsm., Mamm. ii, 1822, 315.—Lxss., Man. 1827, 261. 

? Diplostoma alba, Rav., Am. Month. Mag. ii, 1817, 44 (albino).—Drsm., Mamm. ii, 1822, 315.—Lxss., Man. 
1527, 261. 

Saccophorus ? albus, Fiscu., Synop. 1827, 305. 

? Geomys cinereus, Rav., Am. Month. Mag. ii, 1817, 45. 

Mus saccatus, Mircn., N. Y. Med. Repos. xxi (new ser. vol. vi), 1821, 249 (from Lake Superior. ‘‘The Es 
pber, or Pouched Rat of North America, (Mus bursorius.)”) 

Ascomys canadensis, Licut., Abk. Acad. Wiss. Berl. 1823, 13, fig—BRranTs, Muizen, 1827, 24. —Wacn. 

“Suppl. Sehreb. iii, 1843, 383; Abh. K. Baier. Akad. Miinch. xxii, 1846, 327, fig. (skeleton) ”. 
Geomys canadensis, LEC., Proc. ene Nat. Sei. Phila. vi, 1852, 153. . 
Geomys drummondii, Ricu., Sixth Ann. Rep. Brit. Assoc. for 1836, 1837, 157 (Texas. A species with double- 

grooved incisors, apparently exactly equal to what was afterward called breviceps by Baird). 
alscomys drummondii, WAGNER, “ Suppl. Schreber”. 

Geomys oregonensis, LuC., Proc. Acad. Nat. Sci. Phila. vi, 1852, 160 (no probability that the assigned locality 
is correct). 

Geomys breviceps, Bp., Proc. Acad. Nat. Sci. Phila. 1855, 334; M. N. A. 1857, 378, pl. 52, f. 2 a-g (Texas).— 
Grrr., Cat. Bones Br. Mus. 1862, 223. ; 

Canada Rat, Suaw, ll. ce. 

Canada Pouched Rat, Rrciwarpson, 1. c—AUD. & Bact, l. ¢. 
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Hamster du Canada, Drso., I. c. 

Pseudostome & bourse, LEss., l. c. 

Diplostome brun, D. blanche, DEsM., LEss., 11. ce. 

Canadian Hamster, Grirv., 1. ¢. 

Goffer, Taschenmaus, SCHINZ, I. c. 

Pouched Rat, Sand Rat, Camas Rat, Pocket Gopher, Salamander, VuuGo. 

Goufre or Gauffre, French (whence English “ gopher”, and German ‘‘ goffer”). 

Diacyosis.—Superior incisors bisulcate, with a fine sharp groove along the 

inner margin, and another, much larger, bisecting the remaining plane sur- 

face. Cheek-pouches ample, extending to the shoulders. Hands, including 

claws, longer than feet. Tail and feet hairy. Pelage soft, sleek, mole-like. 

Color dull reddish-brown, muddy-gray or hoary beneath, the basal portion of 

the fur plumbeous throughout (general color sometimes blackish-gray) ; feet 

and tail, for the most part, white or colorless. Average dimensions of adult, 

7 to 8 inches, but ranging from 6.50 to 9.60 at least; tail, 2 or 3 inches; fore 

foo‘, including longest fore claw, about 14 inches; hind foot, including claw, 

about 14 inches; longest fore claw, about 0.75 inch, but very variable—from 

little over 0.50 to 1.25. 

Hasirar—Valley of the Mississippi and its tributaries in a broad sense, 

and somewhat beyond to the northward. ‘Canada.” Not known to occur in the 

United States west of the Rocky Mountains. Specimens examined from the 

whole immediate valley of the Mississippi, from the State of that name to Min- 

nesota and Dakota; also from Texas; from the Platte, Washita, and Niobrara 

Rivers, &c.; and from the eastern foot-hills of the Rocky Mountains of Colorado. 

In the female, there are three pairs of teats—two inguinal, near together 

along the inside of the thighs; and another pair, pectoral, at a considerable 

distance. I have not been able to discover any more; and as the same num- 

ber and position have been found to hold in G. tuza, mexicanus, and hispidus, 

such is probably the normal case in this genus; though in species of Themo- 

mys | have distinctly recognized six pairs. 

The character of the incisors demands special notice, as it is diagnostic 

of the species. Two grooves upon each upper incisor always persist distinctly. 

One of these is a sharp, fine line of impression, running along the inner 

margin of the tooth, about the distance of its own width from the edge. The 

other is a much larger, more profound, and wider suleus, which fairly bisects 

the remaining surface, leaving an equal plane area on either side, exclusive 

of the small portion cut off by the fine marginal groove. This main groove 

varies a good deal in depth and width in different specimens, and, moreover, 

is itself sometimes sulcate ; that is to say, this excavation sometimes presents, 
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on the outer side, a fine ridge, which marks off a secondary groove within the 

first. The same thing occurs in the single-grooved species—castanops, mezi- 

canus, and hispidus. But this carination of the main groove is not always 

perceptible, and is generally so fine as to be liable to be overlooked. When 

most strongly marked, this supplementary groove is just like the inner marginal 

groove itself; and each tooth then seems to consist of two similar halves. 

TABLE I.—Measurements of forty specimens, fresh and alcoholic, of GEOMYS BURSARIUS. 

re From tip of nose to— 2 Length of— E P 

3 3 =e 3 

g Locality. ; as 3 pe gz iS 

3 Bi Se et leenleae aaa E wll a ee fee et | ea es 3 
is) a |a}]A}] oO} 8 |e & || a wi. 

eee 1.40 | 1.90 | 6.75 | 2.50 | 1.50 | 1.95 Alcoholic. 
7327 1.65 | 2.00 | 6.50 | 3.00 | 1.50 | 1.35 weados 
1384 5 Uy (Uh ee a = 2.15 | 1.55 | 1.30 .--- do. 

2539 2.10 | 2.33 | 890} 3.30 |...... 1.45 Fresh. 
357 || Saintioule Mo: .-.-c2 <csceroecmes=soces esos || Oyen seteeaeteeceel aee 8.00 | 3.00 | 1.60 | 1.35 ioedas 

2635 |.. 1,75 | 2.20 | 7.00 | 275 | 1.50 | 1.35 Alcoholic. 
2636 1.25 | 2.60 | 7.50 | 3.35 | 1.55 | 1.35 _...do. 
2633 | Illinois... 1.45 | 1.90 | 5.75 | 2.65 | 1.50 | 1.15 ido: 
1775 | Vermilion River .. Trp) |e Aes SAU) easel eh) abe Fresh. 

2630* . aia i| ees | Paeoes 1.75 | 1.20 | 1.05 Alcoholic, 
It o& | 1.17 | 2.08 | 2.42 | 9.00 | 3.08 |..-.-.|-.---- Fresh. 
2 Bt | 1589.) 2048) |) 25457800) |ceanc | een ee| een .---do. 
3 og | 1.12 | 1.94 | 2.62 | 9.00 | 3.07 | 1.80 | 1.37 ieifdos 
4 Q | 0.98 | 1.51 | 2.05 | 7.90 | 2.60 | 1.60 | 1.27 ..--do. 
5 Q | 1.00 | 1.61 | 2.00 | 7.20 | 2.60 | 1.47 | 1.05 potedor 
6 og | 1.10 | 1.95 | 2.36 | 8.50 | 2.96 | 1.66 | 1.35 geeedos 
7 os | 0.94 | 1.60 | 2.08 | 6.50 | 2.57 | 1.50 | 1.20 feo-doy 
8 o | 1.09 | 1.73 | 2.12 | 8.50 | 2.62 | 1.64 | 1.27 Leaedde 
9 so | 1.25 | 1.84 | 2.45 | 9,95 | 3.13 | 1.70 | 1.30 --.do. 

10 Q | 0.94 | 1.46 | 2.05 | 7.50 | 2.48 | 1.60 | 1.18 .-.do, 
11 Q | 0.91 | 1.46 | 1.97} 7.00 | 2.45 | 1.46 | 1.14 ...do. 
12 Q | 0.95 | 1.47 | 1.97] 7.30} 2.50] 1.55 | 1.22 Ussidos 
13 Q | 0.90 | 1.55 | 1.97] 7.45 | 2.72 | 1.60 | 1.27 --.do. 

14 |. og | 1.10 | 1.71 | 2.20] 9.00 | 265 | 1.82 | 1.35 ..-do. 
15 go | 1.23 | 2.15 | 2.47] 9.25 | 3.05 | 1.78 | 1.40 .-.do. 
16 Q | 0.86 | 1.57 | 2.00] 8.00 | 2.76 | 1.63 | 1.35 .--do. 
17 |. 9 | 0.81 | 1.53 | 2.03] 8.00 | 2.61 | 1.60 | 1.27 -.do. 
18 |. o& | 1.05] 1.81 | 230] 9.25 | 277] 1.85 | 1.45 ...do. 
19 g | 0.95] 1.56 | 2.00 | 8.CO | 2.67 | 1.68 | 1.27 .-.do. 
21 og | 0.93] 1.71 | 202] 825 | 3.00 | 1.69 | 1.38 .- do. 
22 Q | 0.83 | 1.50 | 1.90] 7.50 | 2.83 } 1.57 | 1.18 .-.do. 
24 og | 1.15] 1.99 | 2.50] 9.00 | 3.11 | 1.76 | 1.43 _..do. 
25 Q | 1.02] 1.62 | 2.20] 7.85 | 2.77 | 1.68 | 1.33 ...do. 
26 2 | 0.93 | 1.54 | 2.12 | 7.12 | 2.67 | 1.55 | 1.28 .-.do, 
BL Q | 0.62 | 1.15 | 1.63 | 6.00 | 2.25 | 1.37 | 1.14 ---do. 
32 So | 0.71 | 1.25 | 1.62 | 6.50 | 2.68 | 1.55 | 1.25 Feit 

33 Q | 0.91 | 1.47 | 2.00 | 825 | 2.66 | 1.65 | 1.23 ---do, 

38 Q | 0.96 | 1.55 | 1.92] 7.00 | 2.92 | 1.64 | 1.25 .--do. 
40 |. o | 0.77] 1.19 | 2.10 | 6.08 | 2.55 | 1.55 | 1.26 .- do. 

42 os | 1.09 | 1.54 | 2.20 | 8.50 | 3.03 | 1.62 | 1.37 ...do. 

* A type of breviceps. 
7 

+ Nos. 1-42 (orig. nos.) were measured in the flesh by the collector, Dr. C. E. McChesney, U.S. A., whose care in this 
matter greatly increased the value of an important collection of Mammals made by him in the locality named. “‘ Fort Sis- 

seton” was formerly Fort Wadsworth, Dakota, 
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GEOMYS TUZA, (Ord) Coues. 

The Salamander, or Florida Pocket Gopher. 

Grovnd-rat, BARTRAM, Tray. Fla., Dublin ed. 1793, 7. 

Undescribed little quadruped of Georgia, MircniL1, N. Y. Med. Repos. v, 1802, 89 (not technically named ; 

article editorial, covering a description of the animal by J. Milledge, Congressman from 
Georgia). 

Hamster of Georgia (MitcHiLu?), “ Bewick’s Hist. Quad. 1st Am. ed. 1804, 525”; 2d Amer. “(from 8th 

Lond.) ed. [n. d.], addenda, p. 326, wood-cut (article probably prepared bv S. L. Mitehill). 

Mus tuza, ORD, Guthrie’s Geog. 2d Am. ed. ii, 1815, 292. (Based on Mitcehill’s animal.) 

Geomys tuza, Cours, Proc. Phila. Acad. 1875, 132.—CovueEs, Powell’s Rep. Colorado R. 1875, 280 (mono- 
graph).—Goonk, ibid. 281 (habits). 

Geomys pinetis, Ra¥., Am. Month. Mag. ii, 1817, 45 (Georgia).—Brants, Muizen, 1827, 173.—DrsM., Mamm. 

ii, 1822, 314 (note).—LeEss., Man. 1827, 260.—Ricu., Sixth Ann. Rep. Brit. Assoc. for 1836, 

1837, 150.—Batrp, M. N. A. 1857, 380, pl. 22, f. 3 a-e.—GrsNER, Ann. Rep. Smiths. Inst. for 

1860, 1861, 431 (habits). 

Saccophorus ? pineti, FISCHER, Syn. 1829, 305. 

Geomys pineli, LEC., Proc. Acad. Nat. Sci. Phila. vi, 1852, 159.—ALLEN, Bull. Mus. Comp. Zod]. ii, 1871, 178. 

Pseudostoma floridana, Aub. & Bacu., Q. N. A. iii, 1853, 242, pl. 150, f. 1. 

Hamster de Virginie, DesM., Journ. de Phys. Ixxxix, 1819, 159. 

Southern Pouched Rat, Aup. & Bacu., l. e. 

Geomys des pins, DEsM., LEss., Il. ce. 

Gopher ; Salamander, VULG. 

DraGnosis—Superior incisors with a main groove dividing the tooth into 

twounequal portions; the outerobviously the smaller; the inner, larger moiety 

marked by an extremely fine marginal groove, faint, obscure, or perhaps 

sometimes obsolete. Tail and hind feet in adult life naked, or nearly so. 

Otherwise like G. bursarius. 

Hasirat.—Georgia, Florida, and Alabama. 

' Authors speak ‘of the upper incisors as single-grooved. But in all the 

numerous specimens examined, the upper incisors are double-grooved, as in 

G. bursarius, the fine second groove being perceptible as a delicate line of 

impression along the inner margin of the tooth. It is pertectly distinct, as a 

rule; and in no case have I failed to recognize clearly at least a trace of it, 

though in some instances it is faint, and liable to be overlooked if not closely 

examined. Baird says that this groove becomes obsolete in old age, implying 

that such isthe rule; but, while not doubting that this may occur, I must 

consider it exceptional. G. twza, therefore, has double-grooved incisors, like 

G. bursarius. The point of dental discrepancy lies elsewhere. In bursarius, 

* A history | of | Quadrupeds: | Embellished with upwards of | 340 engravings, | chiefly copied | 
from the original of T. Bewick | by | A. Anderson. | — | Second American, from the Eighth London Edition. 

| —| Also, an Addenda, with some animals not | hitherto described. | — | [Vignette.] | New York: | 'T. 

W. Strong, | 84 Nassau Street. | n.d. 1 vol. 12mo. pp. i-iv, 5-335, many wood-ce. 
[I have seen no earlier Amer. ed. The “ Addenda”, in this ed. (and probably in the earlier one), 

pp- 323-329, presumed to be by S. L. Mirchill,; consist of Grizzly Bear, p. 323, Hamster of Georgia, p. 326, 

Mammoth of New York, p. 327, and Viviparous Sha’k of Long Island, p. 325.) 
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the main groove bisects what is left of the face of the tooth, after subtracting 

the portion cut off by the inner marginal groove; and this latter is always 

distinct. In G. zwza, the main groove divides what is left of the face of the 

tooth, after subtracting the portion cut off by the inner groove, into two 

unequal portions, whereof the exterior is the smaller; and the inner groove, 

always slight, may be faint, obscure, or perhaps sometimes obsolete. The 

only other character of G‘. tuza I can appreciate is the nakedness of the tail 

and feet—especially the former. The species corresponds with G. hispidus 

in this respect. In the best-marked cases, the tail is perfectly naked beyond 

the enlarged hairy base. The hind feet share this nakedness, but not to the 

same extent; the instep is nearly bare, but the toes are sparsely pilous with 

short colorless bristles ; the back of the fore feet is in much the same con- 

dition. -The depilation of the members is not always complete; younger 

specimens, in the plumbago state of pelage, show as hairy tail and feet as 

average samples of G. bursarius. The animal does not differ at all from G. 

bursarius in size or shape. Under these circumstances, it might be held 

that the present is merely a localized race of G. bursarius. 

GEOMYS CASTANOPS, (Bd.) LeC. 

The Pecos, or Chestnut Pocket Gopher. 

Pscudostoma castanops, BAIRD, Stansbury’s Rep. Great Salt Lake, 1852, 313 (near Bent’s Fort, N. Mex.).— 
Aub. & Bacu., Q. N. A. iii, 1854, 304. 

Geomys castanops, LEC., Proc. Acad. Nat. Sci. Phila. 1852, 163.—Barrp, M. N. A. 1857, 381.—Barrp, P. R. 

R. Rep. x, 1859, Gunnison and Beckwith’s Route, Mamm. 8, pl. 10, f. 2.—Couxs, Proce. Phila. 

Acad, 1875, 133; Powell’s Rep. Colorado R. 1875, 233 (monographic).—Cours & YaRRow, 

Wheeler’s Rep. Expl. W. 100th Merid. v, “ 1875” (= 1876), 111. 

Geomys clarkii, BatrD, Proce. Acad. Nat. Sei. Phila. 1855, 332 (Texas).—Batirp, M. N. A. 1857, 383, pl. 50, 

f. 1 a-g.— KENNERLY, P. R. R. Rep. x, 1859, Whipple’s Route, Mamm. 13.—Barrp, U. S. 

Mex. Bound Survey, ii, pt. ii, 1859, Manim. 41.—Grrr., Cat. Bones Br. Mus. 1862, 222. 

Chestnut-faced and Pecos Gopher, Baird, Ul. cc. - 

Diacnosis.—Superior incisors with a single median groove bisecting the 

face exactly. Fore feet shorter, or not longer, than hind feet. Feet and tail 

sparsely pilous. Color pale yellowish-brown above, inclining more or less to 

dull chestnut about the head; whitish below. Size of G. bursarius, or rather 

less. Fur soft, as usual in the genus. 

Hapirat.—Texas and New Mexico. (The few specimens known to 

naturalists are all from this limited area.) 

(Described from Baird’s types of G. castanops and G. “clarkii”, and other 

specimens.) Distinguished by the combination of a single median groove of 

the incisors, pale light color, and small size. In the first-named particular, 

— 
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but neither in size nor color, it agrees with G. mexicanus; in both these 

species, the single groove is central, bisecting the surface, so that, viewed 

from the front, there appear to be four incisors. This separates it from G. 

bursarius, with which it agrees in size, averaging about the same as G. bur- 

sarius, though no specimens before me are as large as the largest of the latter. 

Length, full grown, about 8 inches, rather less than more. Tail, 24 to 3 

inches. A notable peculiarity of form, in comparison with G. bursarius, lies 

in the relative proportions of the fore and hind feet, which are much as in 

GG. mexicanus and hispidus ;. the palm, claws included, being shorter, or no 

longer, than the sole and claws; the latter measuring about 14 inches, the 

former only about 14 inches. External ears obsolete. Hairiness of tail and 

hind feet much as in average G. bursarius or G'. mexicanus—they are thinly 

clothed indeed, but more hairy than in G. ¢uza or G. hispidus. 

Coloration dull, pale chestnut, or almost fawn-color, shaded with the 

plumbeous basal portions of the fur. This tawny or fulvous tone is highly 

characteristic in comparison with the deeper and warmer chocolate or mahog- 

any or muddy-brown of G. bursarius and G. mexicanus. On the under parts, 

though the plumbeous basal portion of the fur shows considerably, the general 

tint is whitish—quite white in comparison with the muddy-gray of the same 

parts of G. bursarius. Whiskers mostly colorless, or fine and numerous, the 

longest about equaling the head. Claws pale horn-color; palms and soles 

variously discolored. Incisors orange. 

Notwithstanding the difference in size and color, the affinities of this 

species are decidedly with G. mezxicanus rather than with G. bursarius. 

GEOMYS MEXICANUS, (Licht.) Rich. 

The Tucan, or Mexican Pocket Gopher. 

Ascomys mexicanus, Licut., Abhand. K. Acad. Wiss. Berl. 1827, 113.—Brants, Muizen, 1827, 27.— WaGn., 

Suppl. Schreb. iii, 1843, 384;-iv, pl. 206 AW—CHartesw., P. Z. S. ix, 1841, 60 (habits).— 

Scn1nz, Synop. ii, 1845, 133. 
Saccophorus mexicanus, FIscu., Synop. 1829, 305.—Eyp. & GEry., “ Guérin’s Mag. vi, 1836, 23, pl. 21, f. 5, 

6; Voy. Favorite, v, 1839, 23, pl. 8, f. 5, 6”.—Gray, List Mamm. Br. Mus. 1843, 150.—GErR. 

Cat. Bones Br. Mus. 1862, 223. 
Geomys mexicanus, Rrcu., Sixth Ann. Rep. Brit. Assoc. Ady. Sci. for 1836, 1837, 150.—LEC.,.Proc. Acad. 

Nat. Sci. Phila. 1852, 160.—Barrp, M. N. A. 1857, 387.—Covrs, Proc. Phila. Acad. 1875, 133; 

Powell’s Rep. Colorado R. 1875, 236 (inonograph). 
Pseudosioma (Geomys) mexicana, AuD. & Bacu., Q. N. A. iii, 1854, 309. 

Geomys (Saccophorus) mexicanus, GIEB., Siiug. 1855, 529. 
Tucan of HERNANDEZ.—Tuca or Tuza, MEx1cAN.—Tugan apud GERR., L. ¢. 

Mexicanische Taschenmaus, GERMAN. 

Diacyosts—Superior incisors bisected by a single median furrow (as in 
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G. castanoys, which is very different in size and color). Coloration and general 

appearance of G. bursarius (which has two distinct grooves on the upper 

incisors). Fur soft, sleek (as in other species of the genus, excepting G. his- 

pidus, in which it is extremely coarse and harsh). Averaging much larger 

than any United States species (nearly equaling G. hespidus), with propor- 

tionally smaller pouches and hands, and weaker claws (these parts being as 

in G. hispidus). Tail and feet clothed (as usual in the genus), not naked as 

in G. hispidus and G. tuza. Length, 10-11 inches; tail, about 3; sole, per- 

haps 1.50; hand, rather less. Mamme, three pairs, as in other species. 

Hasirar.—Mexico. (Limits of distribution unknown. Not known to 

occur north of Mexico.) 

Shares with G. castanops the single median* furrow of the upper inci- 

sors, but is much larger and different in color. The well-prepared speciment 

here described is only equalled in a large series of G. bursarius by a single 

much over-stuffed example. The pouches, as well as can be judged from the 

skin, are smaller proportionally than those of the United States species; in: 

this respect being like those of G. hispidus. These two Mexican species 

further agree in the relative smallness of the hands and less enormous devel- 

opment of the claws; the fore member being shorter or, at most, not longer 

than the hinder one. The orifice of the external ear presents, in the dried 

state, a mere rim, around which no flap can be fairly recognized. In color, 

the specimen is not decidedly different from bursarius, though there is a 

purity of the chestnut-brown which contrasts with the muddy-brown (in 

some cases almost a glaucous shade or “‘bloom”) commonly seen in bursarius. 

The fur is deep plumbeous basally, pointed with the warm brown on the 

upper parts, and only partially hidden below by muddy-gray and hoary ends 

of the hairs. Auricular region darkened. Hind feet and tail mostly whitish. 

There is some whitishness about the lower jaw, and a small white abdominal 

and anal patch; these last being of indeterminate character. The plumbago 

or “anthracite” variation of pelage occurs in this as in other species of this 

family. 
* 

* G. hispidus has been described as having a single median furrow; the emphasis here, however, is 

upon “single”, in antithesis to the double furrow of G. bursarius, without reference to exuct position. (By 

tuza is said to have a “single” furrow; but the proper implication is merely obsoleteness of the fino 
inner second furrow usually seen. In G. mexicanus, as in G. castanops, the furrow is truly single and 

median ; in G. hispidus, single and internal; in G. tuza, apyarently single and external. 

t No. 3532, Mus. Smiths. Inst., Xalapa, Mexico, De Oca. 
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GEOMYS HISPIDUS, LeC. 

The Quachil, or Central American Pocket Gopher. 

Saccophorus quachil, GRAY, P. Z. S. xi, 1843, 79, ex Coban, Vera Paz, descr. nulla /—GeErR., Cat. Bones Br. 
Mus. 1862, 223. 

Geoinys hispidus, LuC., Proc. Acad. Nat. Sci. Phila. 1852, 158 (deser. orig.).—Barrp, M. N. A. 1857, 326, pl. 
22, f. 4 a-d.—Covgs, Proc. Phila. Acad. 1875, 133.—Covrs, Powell’s Rep. Colorado R. 1875, 
239 (monograph). : 

Pseudostoma (Geomys) hispidum, AuD. & Bacn., Q.N. A. iii, 1854, 306. 

Geomys heterodus, PETERS,* Monatsb. Akad. Wiss. Berlin, 1864, 177 (Costa Rica). 

Geomys “ hirsutus”, Cours, Proc. Phila. Acad. 1875, 131 (by slip of pen for hispidus). 

Dracyosis.—Superior incisors with a single strong deep furrow, lying 
wholly in the inner half of the tooth+ Tail and hind feet naked, or nearly so; 
fore feet sparsely hirsute. Fore feet, including claws, decidedly shorter than the 
hind feet. Pouches moderate, scarcely or not reaching beyond the head. 

Pelage stiff, hispid, and almost lustreless. Color uniform dull chocolate- 

brown, merely paler, grayer, or smoky-brown below ; all the hairs one-colored 
‘from base to tip. Of largest size; nearly or about a foot long; girth some 
9 inches; tail short, about 3 inches or rather less from extreme base, its 

“naked part only about 2 inches; sole, 13-1}; palm, including longest claw, 

less than this. @ with only 3 pairs of mamme determined, 2 pairs inguinal, 

1 pair pectoral. 

Hasirat.—Mexico and Central America. (Xalapa, Mexico (De Oca) ; 

Necostla, Mexico (Swmichrast); Costa Rica (Zeledon and Carmiol); Guatemala 

City (Van Patten) ) 

The most notable external feature is the nakedness of the tail and feet. 

The tail, in extreme cases, is absolutely bare; the hind feet, from the tarso- 

metatarsal joint outward, are nearly bare, though a few bristly hairs may be 

observed, especially on the toes. The hands share the same nakedness, but 

in less degree. Specimens vary in these respects ; in some, delicate bristles 

*Special paper: ,, Ueber nene Arten der Siiugethiergattungen Geomys, Haplodon und Dasypus.“ 
< Loc. cit. pp. 177-181. 

t In the earlier notices by LeConte and Baird, the character of the upper incisors was not fully 

indicated, owing to defect of the specimens. These teeth are unisulcate, as in mexicanus, but the position 

of the groove constitutes a perfect specific character. In mexicanus,a single profound groove bisects the 

tooth ; in hispidus, a similar single groove lics on the inner half of the tooth. In some specimens, indeed, 

where the groove is widest, it may encroach slightly upon the median line; but it usually lies altogether 

to one side, the outer plane surface of the tooth being alone as wide as the groove plus the inner plane 

surface. This character is unique among the species described in this paper; and it is the basis of G. 

heterodus, as I find upon examining Prof. Peters’s paper, which I was not able to consult in the preparation 

of my previous articles upon this family. Prof. Peters alludes to the original S. quachil of Gray, but seems 

to have overlooked Dr. LeConte’s description of G. hispidus. 
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are scattered over the tail, and more evident ones clothe the instep; but the 

parts always present a peculiar skinny appearance. Tail less than one-fourth 

as long as the head and body; hands not as longas the feet; smaller and weaker 

than in the bursarius group; cheek-pouches are not so highly developed. As 

well as can be judged from prepared skins, the sacs do not reach to the 

shoulder; their capacity, in an individual ncarly a foot long, seems no greater 

than that of specimens of G‘. bursarius not more than half as bulky. The 

external meatus of the ear has a small flap. The hispid pelage is a remark- 

able feature, being coarse and harsh, almost entirely lustreless, longer than 

usual, and interspersed with still longer and almost bristly hairs; and the color 

is uniform to the roots of the hairs. It is characteristic of all the soft-haired 

species of Geomys to have plumbeous-colored fur at base, pointed with the 

particular brown, fulvous, or other shade which determines the appearance to 

the eye. In G. hispidus, the hairs are unicolor from base to tip; dark mahog- 

any-brown, or rather chocolate, a little lighter or darker according to age or 

season, or fortuitously, but uniform over all the upper parts and sides. Under- - 

neath, the color is paler, like café au lait; sometimes quite smoky-gray or 

muddy-brown. The under parts frequently show indeterminate patches of 

white. It is probable that plumbago-colored individuals occur, but I have 

seen nonesuch. The naked parts appear to have been reddish or flesh-colored ; 

claws horn-color; incisors faced with red. 

Note on a skull. 

In preparing the original memoir, I regretted that I had no skull of 

either of the Mexican species to describe. Since then I have found a defective 

specimen in the collection of the National Museum, marked “hispidus—Mex.” 

It is much larger than any United States specimen I have seen, measuring in 

total length (from occipital crest to incisive alveoli) 2.70 inches, with a width of 

1.85 across the widest part of the zygomatic arches. (A good-sized speci- 

men of G. bursarius measures in the same dimensions 2.25 1.50.) Greatest 

depth of skull, without jaw, 1.18 (opposite premolars; the corresponding dimen- 

sion of G. bursarius is only 0.70). Width across occiput, 1.65. Length of 

lower jaw (condyle to incisive alveolus), 1.80 (in G. bursarius, 1.45); great- 

est divergence of rami of the jaw (at the exflected angles), 1.80. The enor- 

mous under incisors protrude more than an inch—1.25; the upper incisors 

are exserted for 0.65. The zygomatic width is increased by a well-marked 
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flange-like expansion of the malar anteriorly, where, at the point of greatest 

width, the bone is 0.35 in breadth; the process extends obliquely downward 

and outward, with rounded contour, Nothing equalling this special expansion 

of the malar is seen in any of the United States species, skulls of whick 

have been examined, though the bone is usually thicker in the corresponding 

portion of its course than elsewhere ; and, in G. castanops particularly, is some- 

what laminar at the corresponding point. The skull as a whole is “rugged”, with 

the several ridges and angles highly developed; the jaw is specially massive. 

There seems to be a peculiarity in the “set” of the lower incisors, apparently 

determined by their great protrusion. In G. dursarius, holding the jaw hori- 

zontal, 7. e. with the crowns of the molars on a level, the incisor-tips still 

incline strongly obliquely forward. In the present species, when the jaw is 

similarly viewed, the ends of the incisors are vertical, so great is their curva- 

ture. Various peculiarities of the skull might be noted, but they may be 

considered covered by the statement of its great massiveness, roughness, and 

angularity. The pattern of the molar crowns seems to be much the same. 

Genus THOMOMYS, Maxim. 

Diplosioma, Ricuarps, Fn. Bor.-Am. i, 1829, 206 (nec Raf.), 

Oryctomys, pt. ED. & GERV , Mag. Zool. vi, 1836, 23. A 
Thomomys, MaxiM., N. Act. Acad. Cas. Leop. xix, 1839, 383.—Ba1rpD, M.N. A. 1857, 388.— Cougs, Proc. Phila. 

Acad. 1875, 134 (monographie sketch).—Covuks, Powell’s Rep. Colorado R. 1875, 243 (nono- 

graph).—Cousgs, Bull. U.S. Geol. Surv. 2d ser. no, ii, 1575, pp. 81 seqq. (cranial characters), 

Tomomys, Branpt, Beit. Kennt. Siiug. Russl. 1855, 187. 

(In addition to the foregoing, all the synonyms of Geomys, q. v., have been applied to this genus.) 

GENERIC cHARS.—Superior incisors without median sulcus, but with a 

fine marginal groove (sometimes obsolete). Crowns of intermediate molars 

acute-edged exteriorly. Root of inferior incisors causing a protuberance on 

outside of base of condylar ramus nearly as high as condyle itself; end of 

mandible thus singularly three-pronged. Zygomata regularly convex out- 

ward, with a sweeping curve; their breadth across posteriorly decidedly 

greater than the intermastoid diameter of the skull. Parietals ridged exter- 

nally near the squamo-parietal suture. Interparietal rather pentagonal. 

Nasals widening uniformly from behind forward. Superficies of mastoid 

bone restricted to less than a fourth of the occipital surface on each side. 

Bulle osseze more inflated, quite obtuse anteriorly. Basi-occipital, in the mid- 

dle, much narrower than the bulla at the same point. <A pair of slight pits 

on the palate behind, not extending beyond the ultimate molars. External 
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ears, though very small, provided with a distinct auricle. Fore claws mod- 

erately developed. Containing the smaller species of the family. Distributed 

from British America to Mexico, from the valley of the Mississippi to the 

Pacific. 

Readily distinguished from Geomys by the characters given in the fore- 

going paragraph, the expressions used being antithetical to those of the diag- 

nosis of Geomys on p. 611. 

The numerous species of this genus described by Richardson, LeConte, 

Baird, and others are reducible to one, with three geographical races. The 

following schedule exhibits the relations of the several forms as treated by 

the two latest systematic writers on this genus :— 
BairD, 1857. CovuEs, 1875. 

1. Thomomys bulbivorus ea ) 9 F & 3 

2. Thomomys laticeps- .--- / Pacific CORSE TEPION eden clesteeelse eee ries BULBIVORUS.... | 24 % Be 

3. Thomomys douglassii. .. ) seh Ey 2 

4. Thomomys Sorel . 3 oa 

5. Thomomys rufescens ... > Northern Interior.....-...-.-.------.----- J TALPOIDES...... § B + 3 

6. Thomomys “ inhniared ie 3 A 3 

7. Thomomys umbrinus - -- Abe cs ie a Sake f : = =) 2 g 
8 Thomomys fulvus...--- f outhern erior and Lower California....¢ UMBRINUS....-. a e S @ 

For a full discussion of the subject, reference may be made to the orig- 

inal memoir. The following is an epitome of the results attained in the dis- 

crimination of the three forms :— : 

Size—The Northern Interior form and the Pacific Coast form are of 

the same size; the Southern Interior form averages an inch or two less in 

total length than the other; but large specimens of the latter, and small 

examples of the two former, overlap each other in stature. 

Form —The Northern Interior race and the Northern styles of the Pacific 

Coast race have larger fore claws than the Southern style of the Pacific Coast 

race or than the Southern Interior race. The difference is sufficient to make 

the whole hand of the former about equal to the foot, while, in the latter, the 

hand is usually shorter than the foot. But this is only true as a rule; there 

are many exceptions. In all three of the forms, the tail, measured from its 

true base, ranges from one-third to one-half the total length of head and body, 

though only rarely reaching either of these extremes. Nothing can be pred- 

icated on this score. ‘ 

Color —The Northern Interior race is a rat-colored animal, hoary-gray 

underneath, with white tail and feet, much white about the mouth, and no 
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sooty-blackish there. The Pacific Coast race is a rich dark-brown animal, 

muddy-bellied, with dusky tail and feet, wholly or in part, and sooty about 

the mouth. The Southern Interior race is usually a rich tawny or fulvous 

animal, with partly dark tail or feet, or both, sooty mouth-parts, and white 

pouches. This race is particularly variable in color; and, in every respect of 

color, all the races show much variation, and, moreover, intergrade completely. 

The various forms under which the genus Thomomys is exhibited may 

be discriminated by the following characters :— 

ANALYSIS OF SPECIES AND VARIETIES. 

A. Large. Hind foot au inch or more long. Tail at least one-third as long as head 

and body. Above brown, reddish, &c. Below gray, brown, reddish, &c. (not 
white). Iarsin a blackish area well developed ..-.-. ...-.. ..-2.. 22-06 se-e- 1, TALPOIDES. 

a. Six to eight inches long; fore claws highly developed (0.45 to 0.55 long), making 

the hand about as long as the foot. Color of the house-rat, with white tail and 
feet, and usually white about the mouth and throat; no contrasts of dark color 

apettathemouth: «(Northern Interior)=--~soss.ccseses secese sacces cases weoe ce a. talpoides, 

b. Seven to nine inches long; fore claws less developed, usually under 0.50, leaving 

the hand shorter than the foot. Reddish-brown, the belly muddy-brownish, 

feet and tail usually not entirely white; mouth-parts dark, contrasting with 

white of the pouch-lining. (Pacific Coast).............---.-----. .eecee eee eee b. bulbivorus, 

ce. Smaller on an average; usually six to seven inches long. Fore claws about 0.40 

or less, leaving the hand decidedly shorter than the foot, Rich fulvous, or even 

fawn-color, the same below but paler, variously obscured on the back with 

dusky ; tail and feet usually dark; face and mouth-parts sooty-blackish, sharply 

contrasting with white pouch-lining. (Southern Interior and Lower Cali- 

REO rsri) See een Mea aos eal eh ee A abs Ae aie Ss? c. umbrinus, 
B. Small; decidedly less than six inches long. Hind foot about 0.75; fore foot still 

less. Tail scarcely one-fourth as long as the head and body. Above, pallid 

yellowish-gray, with a shade of light brown; below, entirely white; feet and 

tail white. Ears minute, not in a blackish area. Nose blackish. (Bridger’s 

URS WOU Y MOUNTAINS) = s-<s-s1--sas5 ese sce ese-sn scene On c0O Gacneo ROSOO abe 2. CLusIUs. 

THOMOMYS TALPOIDES, (Rich.) Baird.* 

: Northern Pocket Gopher 

Cricetus talpoides, Ricu., Zool. Journ. iii, No. 12, Jan.—Apr. 1828, 518. (Plumbago-colored.) 

“Geomys talpoides, Ricn., F. B.-A. i, 1829, 204; Rep. Brit. Assoc. for 1836, vi, 1837, 150, 156. (Same as the pre- 

ceding, but “ Florida” assigned wrongly as a locality.)—DrKay, N. Y. Fn. 1842, 92. (Com- 

piled from Richardson.)—Scuinz, Synop. Mamm. ii, 1845, 137. (Compiled from Rich- 

ardson.)—LrContr, Proc. Acad. Nat. Sci. Phila. vi, 1852, 162. (Compiled from Richardson.) 
Saccophorus talpoides, Fiscu., Synop. Mamm, 1829, 588 (marked “ 383”). (Compiled from Richardson.) 

Ascomys talpoides, WAGN., Suppl. Schreb. iii, 1843, 890, (Compiled from Richardson.) > 

Pscudostoma talpoides, AUD. & Bacn., Q.N. A. iii, 1853, 43, pl. 110. (Compiled from Richardson ; figure 

from the type-specimen. ) 

Geomys (Thomomys) talpoides, GIEBEL, Siing. 1855, 530. (Compiled from Richardson.) 

Thomomys talpoides, Baus, M. N. A. 1857, 403. (Compiled from Richardson.)—Couxs, Proe. Phila. Acad. 

1875, 135.—Cougrs, Powell’s Rep. Colorado R. 1875, 250 (monographie ; Richardson’s species 

identified, described, and discussed). 

* Special paper : “Short characters of a few Quadrupeds procured on Capt. Franklin‘s late Expe- 

dition.” <The Zoological Journal, iii, No. 12, Jan.—Apr. 1828, pp. 516-520. 
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Geomys borealis, Ricu., Rep. Brit. Assoc. for 1836, vi, 1837, 150, described on p. 157. (“ Saskatchewan.” )— 

Bacum., Jouin. Acad. Nat. Sci. Phila. 1839, 103. (Originally described from Richardson’s 

type, “Columbia R.,” marked ‘ Pseudostoma borealis, Rich.”)—DrKay, N. Y. Fn. 1842, 

92. (Compiled from Bachman.)—Scurnz, Synop. Mamm. %i, 1845, 136. (Compiled from 

Bachman.) 

Ascomys borealis, WAGN., Suppl. Schreb. iii, 1843, 391. (Compiled.) 

Saccophorus borealis, Gray, List Br. Mus. 1843, 149 (“ Canada;” mere mention, with some wrong syno- 
nyms).—Munir, P. Z. S. 1870, 80 (as host of @strus). 

Pseudostoma borealis, “ Ricu. MSS.”—Aup. & Bacu., Q. N. A. iii, 1853, 198, pl. 142. (Description and fig- 

ure apparently from the original specimens.) 

Thomomys borealis, BAIRD, Mamm. N. A. 1857, 396, pl. 22, figs. 2a-c. (Account from types of “ borealis” 

and “townsendii”, in Mus. Phila. Acad., with which a Californian specimen is considered 

probably identical.)—Nerws., P. R. R. Rep. vi, 1857, 5 (rests on the Californian specimen 

just mentioned). 

Geomys townsendii, “ Ricu. MSS.”—Bacum., Journ. Acad. Nat. Sci. Phila. 1839, 105. (‘Columbia R.” 

Described as distinet from “ borealis”, with much hesitation, entirely in deference to Rich- 

ardson.)—Ricu., Zobl. Voy. Blossom, 1839, p. 12*.—DrkKay, N. Y. Fn. 1842, 92. (Compiled 

from Bachman.)—Scn1nzZ, Synop. Mamm. ii, 1845, 137. (Compiled.) 

Ascomys townsendii, WAGN., Suppl. Schreb. iii, 1843, 391. 

Geomys unisulcatus, Gray, “ Br. Mus.”—Gray, l. ¢. 

Thomomys rufescens, Maxim., Noy. Act. Acad. Ces.-Leop. xix, pt. i, 1839, 383; Arch. f. Naturg. 1841, pt. ii, 
42; ibid. 1861, —; Verz. Siing. N.-Am. Reise, 1862, 149, pl. 4, f. 5 (penis-bone). (In the last 
quotation, the generic name is spelled “'Tomomys”.) (Missouri region.)—Scn1nz, Synop. 

Mamm. ii, 1845, 134 (exclusive of the synonym Oryctomys bottw, Eyd. & Gerv.). (Compiled 

from Maximilian; California erroneously assigned as the locality.)—Barrp, Proc. Acad. 

Nat. Sci. Phila. vii, 1855, 335; M. N. A. 1857, 397. (Redescription of specimens from 
“ Nebraska”, i. ¢., Dakota; Forts Pierre, Randall, and Union.)—Batrp, P. R. R. Rep. x, 1859, 

Gunnison’s and Beckwith’s Routes, Mamm. p. 8, pl. 10, f. 1 (the same).—STEVENSON, U. S. 

Geol. Sury. Terr. for 1870, 1871, 462 (Wyoming).—Ames, Bull. Minn. Acad. i, 1874, 70 (cata- 

Jogued upon presumption of its occurrence in Minnesota).—ALLEN, Proc. Bost. Soc. xvii, 

1874, 43 (Yellowstone River); Bull. Ess. Inst. vi, 1874, 56, 61, 65 (rather supposed than 

known to be this species). 

Geomys rufescens, LECONTE, Proc. Acad, Nat. Sci. Phila. vi, 1852, 161. (Redeseribed from types of ‘ bore- 

alis” and “ townsendii”, in Philadelphia Academy, marked “‘ Columbia River ”.) rs 

Ascomys rufescens, WAGN., Suppl. Schreb. iii, 1843, 387. 

Geomys (Thomomys) rufescens, GIEBEL, Siiug. 1855, 530. 

Thomomys “ fulvus”, MERR., Ann. Rep. U. 8. Geol. Sury. Terr. for 1872, 1873, 665. (Nec Woodh.) 

Dracnosis. —Coloration almost exactly that of the house-rat (AZus decu- 

manus )—sometimes assuming a more reddish phase,-occasionally blackish- 

plumbeous ; tail and feet white, and much of the chin, throat, and breast 

white in irregular patches, where the fur is white to the base. No sooty- 

blackish about the mouth-parts; no obvious distinction in color between the 

pouch and its surroundings; no strongly-pronounced reddish-brown on the 

under parts; general tone of coloration never decidedly tawny. Ears set in 

a small blackish area. Length, 6 to 8 inches; tail, 3 inches or less, decidedly 

less than half the length of head and body ; fore and hind feet (claws included) 

approximately equal to each other, 1.10 to 1.25; longest fore claw little less 

than the length of the rest of the hand, about 0.50. Mamme, 6 pairs—2 pairs 

inguinal, pectoral, and axillary, respéctively. In some specimens, however, 

one or two pairs apparently fail to develop, generally the axillary ones. 
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Haxirat.—Supposed to occur in the Interior of North America, from 

“Fudson’s Bay” to the “Columbia River”, and to occupy about the northern 

half of the United States west of the Mississippi, exclusive of the Pacific 

Coast region; being replaced, to the west, by T. bu/bivorus, and, to the south, 

by T. umbrinus. (Undoubted specimens seen from Selkirk Settlement, British 

America; from Minnesota westward through Dakota and Montana to the 

Rocky Mountains; and from Idaho, Wyoming, Utah, and Nevada.) 

TaBLeE IL.—Measurements of eight fresh specimens of THOMOMYS TALPOIDES. 

i =] 

E From tip of nose to— ig Length of— 5 5 

q . 28 £ a 
= Locality. Collector. a5] os = e < 
S as oO S 2 ZS ° 

B Bale 9 id (Sl ang ORAM yes eA Tea 3 4 é Pa a ais Z = s = 

Ss) ala |a|olala |e ||] Zi 

11515 | Souris River, Dakota....| Dr. E. Coues, U.S. A ..| & | 1.00 | 1.60 | 1.75 | 7.00 | 2.50 | 1.25 | 1.25 | 0.55 | Fresh. 

11517 9 | 0.75 | 1.40 | 1.60 | 6.25 | 2.75 | 1.15 | 1.25 | 0.55 |....do. 

11518 -| o& | 0.90 | 1.60 | 1.70) 7.50 |} 2.50 | 1.20 | 1.20 | 0.50 |....do. 

11520 |. -| & | 0.90 | 1.50 | 1.90 | 7.25 | 2.75 | 1.25 | 1.20 | 0.45 1. .--do. 

11522 co | 0.95 | 1.60 | 1.80 | 7.00 | 2.60 | 1.25 | 1.20 | 0.55 |....do. 

al Dr. C. E. McChesney, | ? | 0.72 | 1.36 | 1.63 | 6.30 | 1.84 1.09 | 1.09 | 0.50 |....do. 

U.S. A. 

PSE Sock Se eee eee esi oe do ..- ==-|-oh | 0.77 | 1.38 | 1.87) 7.00 | 1.87 | 1.17 | 1.17 | 0.47 |... do. 

Oo ||sose col lO cbse ssekescsasé |fssoscs flit See moeepeueces do | 0.84] 1.50] 1.81) 7.00 | 2.10 | 1.13 | 1.13 | 0,49 |....do, 

Nore.—The first five foregoing specimens, all adult, taken the same season (June to September, 1873), were carefully 
measured in the flesh by myself. Other specimens, from the same region, not measured in the flesh, carry the limits of tota, 
length from about 6 to about 8 inches, with a corresponding range of variation in other parts. The tail is taken from its 

trne base—it appears about half aninch shorter in the dried state. The weight of these specimens ranges from 6 to 7 ounces, 

The girth of the chest is about 5 inches; of the belly, 6.50. No.11517, 9, has 12 teats—2 pairs axillary, 2 pairs pectoral, 2 

pairs inguinal. When fully distended, in the fresh state, the width across the cheek-pouches is the greatest diameter of the 

body. Nos. 1, 2,54 (orig. nos.), all adult, were measured in the flesh by the collector, Dr. C. E. MeChesney, U.S.A. The 

measurements of tail seem to have been taken by him from its apparent base. 

The most northern specimen I have seen is from the Assiniboine River ; 

the species is supposed to range from Hudson’s Bay to the Rocky Mountains 

in British America (northern limit unknown). ‘In the United States, I have 

specimens from Minnesota, Dakota, Montana, Idaho, Nebraska, Wyoming, 

Nevada, and Utah. The southern limit is inferred to be somewhere along 

the middle of the United States. Its range may not inosculate with that of 

T. umbrinus ; at any rate, I have seen no intermediate specimens from any- 

where in the Interior, the approach to wmbrinus seeming to be made in the 

Pacific province, through budbivorus. True ¢alpoides exists fairly westward 

of the main chains of the Rocky Mountains; but no Thomomys of this style 

is known from immediate Pacific slopes. It meets and inosculates with the 

Northern style of budbivorus (“douglasi”) in the Columbia River region. 

This animal is elaborately described, and its synonymy fully discussed 

in the original memoir. 
40 M 
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THOMOMYS TALPOIDES BULBIVORUS, (Rich.) Coues. 

Pacific Pocket Gopher. 

Diplostoma? bulbivorum, Ricu., F. B. A. i, 1829, 206, pl. 18 B (lettered douglasti by mistake).—Ricu., Zool, 

Voy. Blossom, 1839, pp. 9 and 13*. 
Geomys bulbivorus, Ricu., Ann. Rep. Brit. Assoc. for 1836, vi, 1837, 150.—DrEKay, N. Y. Fn. 1842, 92. 

(Compiled from Richardson.)—Scnrxz, Syn. Mamm. ii, 1845, 185. (Compiled; quotes D. 

“ bulbiferum” ; gives wrong locality.)—LECOnTE, Proc. Acad. Nat. Sci. Phila, 1852, 162. (Com- 

piled from Richardson.) 

Ascomys bulbivorus, WAGN., Suppl. Schreb. iii, 1843, 387. (Compiled.) 

Pseudostoma bulbivorum, AuD. & Bacu., Q. N. A. iii, 1854, 337. (Compiled from Richardson.) 

Geomys (Thomomys) bulbivorus, GreB., Siiug. 1855, 530. (Compiled from Richardson.) 

Tomomys bulbivorus, BRANDT, Beit. Kennt. Siiug. Russl. 1855, 188, pl. 5, ff. 1-9 (skull and teeth). 

Thomomys bulbivorus, Barrp, M. N. A. 1857, 389, pl. 50, f.3 a-g, and pl. 52, f. 1 a-g. (Identifies the com- 

mon Californian animal with this species of Richardson’s, and minutely describes it.)— 

Barrp, P. R. R. Rep. x, 1859, Williamson’s Route, Mamm. 82. (Fort Tejon, Cal.)—Ken- 

NERLY, P. R. R. Rep. x, 1859, Whipple’s Route, Mamm. 13, pl. 11. (California.)—Grrr., 

Cat. Bones Brit. Mus. 1862, 223. (California. ) 

Thomomys talpoides bulbivorus, Cours, Proc. Acad. Phila. 1875, 136.—CovurEs, Powell’s Rep. Colorado R. 

1875, 258 (monograph). 

Oryctomys (Saccophorus) bottea, Eyp. & GERV., Mag. de Zool. vi, 1836, 23, pl. 21, f. 4 (teeth) ; Voy. Favorite 

v, 1839, 23, pl. 8, f. 4 (same). 

Thomomys botta, Lress., Nouv. Man. R. Anim. 1842, 119. (Compiled.)—Barrp, Proc. Acad. Nat. Sci. Phila. 

1855, 335. (Subsequently identified the same with bulbivorus.) 

Geomys fuliginosus, SCHINZ, Syn. Mamm. ii, 1845, 136. (Based on douglasi ; name altered for no good 

reason.) 

Thomomys laticeps, BAIRD, Proc. Acad. Nat. Sci. Phila. 1855, 335; M. N. A. 1857, 392. (Humboldt Bay. )— 

Kenn., P. R. R. Rep. x, 1859, Whipple’s Route, Mamm. 13, pl. 12, f. 1 (by error marked “2” 

in text). (Same as the foregoing.) 

Geomys douglasii, Ricu., F. B, A.i, 1829, 200, pl. 18 C, ff. 1-6 (skull); Zod]. Voy. Blossom, 1839, 9. (Near 

mouth of Columbia; Fort Vancouver.)—Ricu., Ann. Rep. Brit. Assoc. for 1836, vi, 1837, 
150.—LEConrTE, Proe. Acad, Nat. Sci. Phila. 1852, 162. (Compiled from Richardson.) 

Geomys douglasi, DiKay, N.Y. Fn. 1842, 92. (Compiled from Richardson. ) 

Ascomys douglasii, WAGN., Suppl. Schreb. iii, 1843, 392. (Compiled.) 

Pseudostoma douglasii, AUD. & Bacu., Q. N. A. iii, 1853, 24, pl. 105 (altogether too brightly colored). (Mainly 
compiled from Richardson. ) 

Geomys (Thomomys) douglasi, GYEBEL, Siiug. 1855, 531. (Compiled.) 

Thomomys douglassti, BAiRD, M.N. A. 1857, 394. (Minute description of specimens from Washington and 

Oregon Territories.)—SucKL., P. R. R. Rep. xii, 1860, pt. ii, pp. 100, 126. 

VARIETAL CHARS.—Coloration heavier than in the foregoing ; general cast 

reddish-brown, lined with dusky on the back; the head usually darker than 

the rest of the upper parts; on the sides, the color giving way to a clearer 

tawny-brown, which occupies the belly also, there overlying the plumbeous 

roots of the fur as a strong wash. Face and mouth-parts dusky, or even 

sooty-blackish, contrasting with the white lining of the pouches. No pure 

white on the under parts. Tail and feet usually incompletely whitish, or 

quite dusky. If anything, averaging rather larger than true ta/poides. Wand 

rather shorter than the foot, owing to less development of the claws, which 

are only about 0.40 long. 
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Hasitat.—Pacific coast and slopes of the United States, from Washing- 

ton Territory to Southern California. 

There is no decided difference in size or shape between this form and 

the last, except an average less development of the fore claws. The extreme 

of the budbivorus branch of this species is readily recognized by a warmth 

and intensity of coloration not known to occur in specimens from the North- 

ern Interior; the color varies a great deal, but is never the clear mouse-gray 

of talpoides, being an intimate mixture of yellowish-brown and dark brown 

or blackish. Above, the pointing of the fur conceals the plumbeous bases of 

the hairs; below, this plumbeous shows, overlaid with a strong wash of tawny 

or muddy-brown, unlike the hoary-gray of the same parts of tadpoides. The 

under surface is not known to be varied with patches of white,* nor is there 

any white about the mouth, excepting the immediate border of the lips; the 

mouth-parts being sooty or dusky, contrasting with the white which lines the 

cheek-pouches. This is very much as in wmbrinus, and quite different from 

talpoides. The fore claws average about 0.40—rather less than more. Such 

typical manifestation of this form I have only seen from California; it changes 

insensibly into both ta/poides and umbrinus. Proceeding up the Pacific coast, 

we find an animal still like dudbivorus in general tone of coloration, but in 

which the mouth-parts have nearly or entirely lost their sootiness; the fore 

claws also enlarge somewhat, and from this state it is but a step to true éad- 

poides, which meets ‘‘dowglasi” in the interior of Oregon and Washington. 

In the interior of California, the opposite modification begins, tending to 

umbrinus, which becomes established in Arizona and New Mexico. Here 

the dark mouth-parts are intensified, but the color grows richer till a decidedly 

tawny or fulvous cast results. Specimens from Fort Crook and Fort Tejon, 

Cal., and from Provo, Utah, are ambiguous, exhibiting much variation. Some 

of the browner ones are inseparable from budbivorus, while the ruddiness of 

others matches that of typical wmbrinus. ‘The intergradation of the two forms 

in this region is complete. Some other specimens from Fort Crook are iden- 

tical with Steilacoom ones in color; the only difference being the weaker 

claws. To the southward, on the coast, the same intergradation occurs, 

becoming established about San Diego. In Lower California, pure umbrinus 

prevails. 

* A San Franciscan specimen is a perfect albino—snow-white all over. Pp 
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THOMOMYS TALPOIDES UMBRINUS, (Rich.) Coues. 

Southern Pocket Gopher. 

Gcomys wmbrinus, Ricu., F. B. A. i, 1829, 202; Rep. Brit. Assoc. for 1836, vi, 1537, 150. (“ Cadadaguios, 

Southwestern Louisiana”—more likely Texas or New Mexico.)—Warern., Charlesw. Mag. 

N. H. iii, 1839, 596, f.71 (skull).—DrKay, N. Y. Fn. 1842, 92. (Compiled from Richardson. )— 

Scninz, Syn. Mamm. ii, 1845, 137. (Compiled from Richardson.)—LEC., Proc. Acad. Nat. 

Sci. Phila. 1852, 162. (Compiled from Richardson.) 

Ascomys umbrinus, WAGN., Suppl. Schreb. iii, 1843, 389. (Cempiled.) 

Pscudostoma umbrinus, Aub. & Bacu., iii, 1854, 307. (Compiled from Richardson.) 

Geomys (Thomomys) wmbrinus, GIEB., Siiug. 1855, 5380. (Compiled from Richardson.) 
ry « 

Thomomys umbrinus, Barrp, M,N. A. 1857, 399 (redescribed from numerous New Mexican specimens).— 

Barb, U.S. Mex. B. Survey, ii, pt. ii, 1859, Mamm. 41.—Grrr., Cat. Bones Br. Mus. 1862, 228. 

Thomomys talpoides umbrinus, Cours, Proc. Phila. Acad. 1875, 137.—Cours, Powell’s Rep. Colorado R. 

1875, 261 (monograph).—Cours & Yarrow, Wheeler’s Rep, Expl. W.100 Merid. “ 1875” 

= 1876), 111 (New Mexico, Arizona, &c.). 

Geomys fulvus, Woopn., Proc. Acad. Nat, Sci. Phila. 1852, 201 (San Francisco Mountains, Arizona) ; Rep. 
Expl. Zani and Colorado RK. 1853, 51, pl. 5 (the same). 

Pseudostoma (Geomys) fulvus, AUD. & Bacu., Q. N. A. iii, 1854, 300. (Copied from Woodhouse.) 

Thomomys fulvus, Barrp, M. N. A. 1857, 402. (Describes Woodhonse’s type, and other specimens, from 

California.)—Barrp, U. S. Mex. Bound. Surv. ii, pt. ii, 1859, Mamm, 41.—KeEnwn., P. R. R. Rep. 

x, 1859, Whipple’s Route, Mamm. 14, pl. 12, f..2.—Cours, Am. Nat. i, 1857, 394 (habits),.— 

Covers, Proc. Acad. Nat. Sci. Phila. 1267, 135 (Fort Whipple, Arizona). - 

VanieraL cHars.—Averaging decidedly smaller than either of the fore- 

going. Length of head and body about six inches, rarely seven. Fore feet 

averaging decidedly less than the hind feet ; longest claw oftener under than 

over 0.40. Color variable, from a nearly uniform rich fawn-color all over, or 

even intense reddish-chestnut, to various tawny-brown shades, with or with- 

out a blackish dorsal area; belly merely a paler shade of the color of the 

upper parts, or much as described under budbivorus. (Occasionally quite 

gray, much as iu typical ¢a/poides ; sometimes lustrous coal-black all over.) 

Mouth-parts, and often whole face, blackish, except sometimes immediately 

around the lips, strongly contrasting with the white lining of the pouch, 

Tail usually more or less like the body. 

Haprrat.—Southern Colorado, Southern Utah and Southern Nevada, 

Western Texas, New Mexico, Arizona, and Lower California to Cape Saint 

Lucas. Southward extension into Mexico undetermined. 

No other form of the genus varies so much in color as this one. ‘The 

known variations are all given in the original memoir, and Drs. Coues and 

Yarrow have carefully described the normal or usual style of coloration in the 

Report above cited. 
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THOMOMYS CLUSIUS, Coues. 

Rocky Mountain Pocket Gopher. 

Thomomys clusius, Cougs, Proc. Phila. Acad. 1875, 138 (descr. orig. Bridger’s Pass, Rocky Mountains).— 

Cours, Powell’s Rep. Colorado R, 1875, 263, f. 80 (same specimen redescribed and figured). 

Dracnosis.—Smallest known species vf the genus. Length (¢, adult) 

about 5 inches. Feet remarkably small; sole of hind foot, 0.75; palm of 

hand, including longest claw, 0.65. Fore claws small, weak, little curved, the 

longest under 0.30. Incisors as usual in the genus. Muzzle almost entirely 

hairy, with a very small naked pad confined between the nostrils. Pouches 

ample, about 1.75 deep (measured from the beginning of the fold of skin at 

the side of the snout). Tail extremely short; under 1.50 in length from the 

true base, and little over 1.00 from the end of the conical enlargement at 

base; the thinly-haired portion being thus less than one-fourth the total length 

of head and body. Ears minute. Color above pale yellowish-gray, with a 

slight light-brown shade; the fur plumbeous at base, as usual. Below, nearly 

pure white, the fur being mostly of this color to the very base. No dark 

auricular area. Feet and tail white. Extremity of snout blackish. Claws 

and whiskers colorless. Incisors faced with orange. Mammee, 6 pairs. 

THaprrat.—The single specimen of the species at present known, No. 

3051, Museum of the Smithsonian Institution, was taken at Bridger’s Pass, 

Rocky Mountains, July 28, 1857, by Dr. W. A. Hammend. 
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LETTER OF TRANSMITTAL. 

Museum or ComparaTiIvE Zoo.ocy, 

Cambridge, Mass., March 15, 1877. 

Sir: transmit herewith for publication my memoir on the North Ameri- 

can Sciuride. As only two genera of the Sciwride of the New World are 

represented south of the southern boundary of the United States, and one of 

these by only a single species not found north of that line, I have thought it 

best to include all of the New World forms in the present memoir, thereby 

making it a “Monograph of the American Sciuride”. The extralimital species 

belong, with a single exception, to the genus Sciurus, which has its centre of 

development in Mexico and Central America. It has, however, represent- 

atives throughout the greater part of both Americas. 

As in the case of previous monographs of this series which I have 

had the pleasure of transmitting fo you for publication, the present memoir 

is based mainly on the material contained in the National Museum at Wash- 

ington, including all that has been collected either by yourself personally or 

under your immediate direction and auspices. In addition to this, I have 

been able to use a large amount of material contained in the Museum of 

Comparative Zodlogy at Cambridge, Mass., without access to which my me- 

moir would have been far more incomplete than it isat present. In this con- 

nection, I beg leave to express my gratitude to the officers of both these 

institutions for their kindness in allowing me the freest access to these mag- 

nificent collections, embracing upward of two thousand specinens of the 

American Sciuride. 

I am, Sir, very respectfully, yours, 

J. A. ALLEN. 

Dr. I’. V. Haypen, 

United States Geologist, etc., ete, Washington, D. C. 
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- Famity SCIURID A. 

The family Sciuride, as now commonly restricted, may be characterized 

as follows: Dental formula; I. +; Pm. = or #2; M. $3 =15 or 30. 

Grinding-teeth rooted, with, during youth, tuberculated crowns ; the tubercles 

soon becoming much modified or obliterated by attrition, generally giving 

rise for a time to transverse ridges. he first upper premolar, when two are 

present, is often minute, and is generally much smaller than the second. In 

strictly congeneric species, in Sciurus and Tamias, the premolars may be 

either two or one. Occasionally two are present in species that have usually 

only one. In species having a single premolar, a second deciduous premolar 

is generally assumed to have been present during early life, but to this there 

are frequent exceptions. The first upper premolar, when two are present, 

is always single-rooted, with a simple pointed crown, and is often so minute as 

to be apparently functionless. The other upper grinding-teeth are triple- 

rooted. The lower premolar is double-rooted, the last lower molar generally 

triple-rooted, and the others quadruple-rooted. 

The skull varies considerably in form, from the short, broad skull of the 

arboreal Squirrels to the narrow, very much elongated skull of some of the 

Spermophiles. There isa well developed postorbital process, which may be 

either short, pointed, and triangular, or long, slender, and much decurved. oS. 
The infraorbital foramen is small, and placed considerably in advance of the 

zygomatic process of the maxillary (usually about midway between the ante- 

rior premolar and the maxillo-intermaxillary suture), and varies from a nar- 

row vertical slit to an oval or triangular opening. The palate is very broad 

and flat, and extends posteriorly considerably beyond the last molar (except 

in some exotic species), and forms a continuous uniform plane. Molar series 

parallel. Feet scansorial or fossorial. Tail long or short, terete and slender 

or bushy and distichous, always well haired. Body generally elongate, 
637 
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often slender and delicate, but sometimes thick, squat, and clumsy. Hind 

limbs never disproportionately developed. In one group, there is a broad 

densely furred intermembral membrane. 

The Scturide share, in common with the other Sciuromorphs (Sciuromor- 

pha Alston = Sciuromorpha Brandt, emend.), the possession of perfect clavi- 

cles; a nearly perfectly free fibula; small incisive foramina, not extending 

into the maxillary ; the obsolescence of the outer wall of the pterygoid fossze, 

and the absence of an interpterygoid fissure; a small, naked muffle and a 

cleft upper lip. The zygomatic arch is formed mainly by the malar, and the 

angular portion of the mandible springs “from the lower edge of the bony 

covering of the lower incisor” (Aéston). | 

The Sciuride are distinguished from the other families of the Sciuro- 

morphs by the following characters:—The Anomaluride differ from the Sci- 

uride by the absence of postorbital processes, and in possessing a large ante- 

orbital foramen, a narrower palate, which is contracted anteriorly and deeply 

emarginate behind, and in having the molars non-tuberculate, flat-crowned, 

and with loops of enamel. The IJschyromyide differ from the Sciuride in 

having large anteorbital foramina, a sagittal crest, and no postorbital process. 

The Haplodontide have the grinding-teeth “rootless, simple, and prismatic”, 

and postorbital processes are absent, ete. The Castoride (taking Castor as 

the type) differ from the Sciwride in lacking the postorbital processes; in 

the molars being semi-rooted, with involutions of the enamel border; in the 

form of the descending ramus of the lower jaw, the disproportionately large 

hind limbs, fully webbed hind feet, flat, naked tail, ete. While in Castor the 

anteorbital portion of the skull is Sciurine, all close resemblance to the Sc7- 

urid@ here ceases. The Castoroidide differ from the Sciuride through the 

rootless, compound nature of the grinding-teeth, in the possession of several 

Castorine features, and the structure of the pterygoid process, ete. 

The family Sciwride embraces a considerable variety of forms, but they 

so inseusibly intergrade that it is almost impossible to separate them into 

characterizable subfamilies, the differences being wholly adaptative, and of no 

great importance. The passage from the one extreme of Sciwropterus to the 

other of Arctomys is by very gradual steps. The lithe, graceful, arboreal Scz- 

uri differ but little from Xerus and. Tamias, forms still partially arboreal, 

while Tamias and Spermophilus so intergrade that some species are doubt- 

fully referable to the one rather than the other. The passage from Sper- 
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mophilus to Cynomys is almost again without hiatus. Arctomys is again not 

greatly different from Cynomys and some of the larger species of Spermophi- 

lus. Whatever character is taken, whether the general form, the dentition, 

the size of the ear, the character of the tail, the presence or absence of cheek- 

pouches, or even habits, and especially if all are taken collectively, no strong 

lines of demarcation can anywhere be drawn, and even the question of the 

number of properly recognizable genera is one of not easy solution. The 

division of the group into subfamilies, or “tribes”, is generally made between 

Tamias and Spermophilus, the former being associated with Xerus, Sciurus, 

Pteromys, and Sciuropterus to form a group Sciurine, or “True Squirrels”, 

and the latter (with its subdivisions) with Cynomys and Arctomys to form 

the subfamily, or “tribe”, Avctomyine, or “ Burrowing Squirrels”. I find, 

however, that here no line of separation can be drawn, Tamias and Spermo- 

vhilus so thoroughly intergrading that no feature serves to trenchantly separate 

them. <A much better hiatus occurs between Cynomys and Spermophilus, or 

even between Cynomys and Arctomys, or again between Sciuropterus and 

Sciurus. 

Between Pteromys, Sciuropterus, and Sciurus, the chief difference con- 

sists in the presence, in the two former, of a narrow, flying membrane con- 

necting the fore and hind limbs, supported by fascia articulating with the 

carpus. Neither the dentition, the skull, nor the general osteology exhibits 

any important differences. Xerus differs from Sciwrus in certain modifica- 

tions of the pelage, which is sparser and harsher, and in having shorter ears 

and tail, and in being more terrestrial in its habits. Tamas still greatly 

resembles Sciurus, but has shorter ears, internal cheek-pouches, with more 

fossorial feet, and also differs in being more terrestrial. On the other hand, 

Tamias and Spermophilus are scarcely generically separable. In Spermophi- 

dus, two premolars are constantly present, the first variable in size, but usually 

functionally developed; the dentition is stronger and the grinding-teeth are 

more firmlyimplanted. The species vary in having the ear large or rudimentary ; 

the tail long or short, terete or distichous; the skull Jong and narrow, espe- 

cially the facial portion, and the zygomatic arches moderately expanded, or 

broader and relatively shorter, with heavier and more widely expanded zygo- 

mata, etc.; the general size varies from those of the size of Tamas to those 

nearly equaling Cynomys, and in form from extreme slenderness to species 

nearly or quite as thick-set as either Cynomys or Arctomys ; yet no single sct 
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of characters, or even any combination of characters, will serve for the subdi- 

vision of Spermophilus into distinct generic groups, or even satisfactorily de- 

finable subgenera. In the large, slender-bodied, bushy-tailed forms, there is 

an approach even to Sciwrus, not only in general form but in the proportions 

of the skull and in the small size of the first premolar; on the other hand, 

the large, thick-bodied, short-tailed forms differ little either in general form 

or in cranial details from Cynomys. Arctomrys, again, is little more than an 

exaggerated Spermophilus. 

Genetically, Arctomys may be considered as the point of departure in 

the development of the family, as it is geologically one of the earliest forms 

of the group. Arctomys leads readily into Spermophilus, and Spermophilus 

into Cynomys. On the one hand, the larger, slender-bodied, bushy-tailed 

species of Spermophilus show a tendency toward Sccwrus proper, as some of 

the other large forms lead toward Arctomys and Cynomys; some of the 

smaller species, with large ears, long, flat, bushy tails, small first premolar, 

and general Sciurine form, grade insensibly into Tamas, while Xerus may 

have come off from the. short-eared, terete-tailed phase of the same rather 

heterogeneous group. The hiatus between some of the forms of Tamas 

and the more arboreal Sciwri is by no means striking, while Péeromys and 

Sciuroplerus seem to be only more specialized types of the strictly 

Sciurine form, in which the already highly specialized arboreal adaptation IS 

carried still further through the addition of a supporting membrane, enabling 

them to assume an imperfect mode of aérial locomotion. It hence follows 

that in Arctomys we find the most generalized type of the family ; in Pée- 

romys and Sciuropterus, the most specialized. Through Arctomys, also, we get 

a distant affiliation with other types of the Sciuromorphs, especially with 

Castoride and Haplodontide, while Anomalurus may be a still Be special- 

ized offshoot in the direction of Pteromys. 

SYNOPSIS OF THE GENERA. 

I. Skull and dentition essentially as in Sciwrus ; upper premolars two, the first minute ; limbs united 
by a furred membrane, supported anteriorly by a slender bone articulating with the carpus; 

ears large, sparsely furred ; no cheek-pouches; nail of pollex rudimentary ; pelage very soft and 

furry’; tail very broad *ysize small: s.e..ce oe te ee ee eee Sciuropterus, 

Il. Similar in external character to the preceding, but with important differences in dentition, in 

respect to the relative size of the grinding-teeth and their structure; the posterior pren.olar 

and the last molar being much smaller than the first and second true molars, instead of nearly 

equalling them in size, and the triturating surface of the molars having a more complex system of 

tubercles and ridges; size large SSeS aS Conta oe Honoit cio oon naneecorense! Pa vin Go: 
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TH. Skull short, broad, and rounded ; postorbital processes well developed, slender, directed downward 

and backward; zygomatic arches usually slender, the malar expanded in a nearly vertical plane, 

sometimes turned slightly outward dorsally ; anteorbital foramen a narrow slit, anterior to the 

zygomatic process of the maxillary; upper premolars either two or one (two as arule); when 

two are present, the first is always small and sometimes deciduous; ears moderate, well clothed, 

and sometimes conspicuously tufted ; no cheek-pouches; nail of pollex rudimentary; pelage 

generally soft, but occasionally coarse and more or less rigid; tail broad, with the hairs mostly 
Sircotcomatoral yy mererreen crates cetiere an) dts apa neeena ea sea ae cistoicece cone occ ae Sciurus, 

TY. Skull, in general form, intermediate between that of Sciurus and Tamias ; postorbital processes 

smaller, and the nasal bones narrower (at least than in Sciurus); no cheek-pouches; ears very 

small or rudimentary ; tail short, but slightly flattened ; pelage harsh, consisting of flattened, 

grooved spines and coarse bristly hairs, with little under fur...-...-..-..--2...--...-. - AXerus. 

V Skull narrowed anteriorly ; postorbital processes very slender, directed downward and backward ; 

zygomatic arches more expanded and depressed anteriorly, and the plane of expansion of the 

malar more oblique; anteorbital foramen oval, situated in the base of the zygomatic process 

of the maxillary; upper premolars either two or one; when two are present, the first is gener- 

ally minute ; large internal cheek-pouches; ears of medium size, well clothed, but never tufted; 

pollex with a well developed nail; tail rather broad, but shorter and much narrower than 

in Sciurus and Sciuropterus; pelage soft; dorsal surface with longitudinal stripes; size rather 

GHEE Wleocoecenonde ab antess Gadiéos n55d CaS cab Sdaees eeSeoSresEedoS Soe oeBoeese doooehsacsed Tamias, 

VI. Skull variable in form, being either narrow and elongate or short and broad, much as in Sciurus ; 
postorbital processes generally triangular, strong, and directed downward; zygomatic process 

of the maxillary depressed and expanded ; plane of the malar bone turned outward, sometimes 

expanded nearly horizontally; zygomatic arches spreading; anteorbital foramina placed 

more anteriorly than in Yamias, much as in Seiurus, but rather larger and more circular, 

with a strongly developed tubercle at the outer lower border; upper premolars always two 

the first variable in size, but always larger than in the preceding genera, in some species rela- 

tively nearly as large as in Cynomys; grinding-teeth in some species nearly as in Sciurus, in- 

creasing in size in other species till nearly as strong as in Cynomys; cheek-pouches well devel- 

oped; body slender or thick-set ; tail long,moderate, or short; ears large, medium, or rudiment- 

ary, never tufted; nail of pollex generally 1udimentary ; character of the pelage and pattern of 
GOO RDO WATE G5 -555 Sob cesier cbs a5 55 SSC OBES HEC BSSESU ne SeSG COB Seu DobeeeIgcons Spermophilus. 

VII. Skull strong and massive, rather short and broad; zygomatic arches widely expanded; malar 

rather slight, its plane oblique; muzzle narrow; postorbital processes long, strong, and directed 

downward; anteorbital foramina rather large, subtriangular, thrown outward basally, and 

placed well forward ; upper premolars two, the first large, of the same breadth antero-posteri- 

orly as the other grinding-teeth ; dentition very heavy, the grinding-teeth with the transverse 
breadth twice the antero-posterior, the last molar much larger than the others, and subtriangu- 

lar ; the molar series strongly convergent posteriorly ; body heavy, thick-set; cheek-pouches 
not large; tail short; ears rudimentary ; nail of pollex well developed ; pelage short and rather 

Ripe Meee oye se aloes ae ee cence coe a tac col sete s stb ccs Scie cceicels ve nate wauien emulates Cynomys. 

VIII. Skull with the dorsal outline nearly straight; frontal region flat or depressed; in other respects 

the form is much as in Cynomys. but with heavier postorbital processes, not (or but slightly) 

decurved, much weaker dentition, and the molar series parallel; interparietal and occipital 

crests much more strongly developed than in the other genera; size large; body stout, broad, 

depressed ; cheek-pouches absent or small; tail short, bushy; ears small; nail of pollex broad, 

AL eel Ae OI CORTSO sO V Vaca ane! awe boos clesscoe ean cctloc es sa ee acta ns anecisani cocmmn Arctomys. 

In the first five genera, the skull is more or less convex above, being in 

the first three highly arched, but generally much less so in Spermophilus, and 

still less in Cynomys, while in Avctomys it is nearly straight. The postorb- 

ital processes become much heavier in Cynomys than in the preceding genera, 

but reach still greater development in Arctomys. The skull is generally des- 

titute of ridges for muscular attachment, but such ridges are generally trace- 

able in aged individuals, even in Sciwrus, in which, however, they are widely 

separated, converging posteriorly. In most of the Spermophiles, they are more 
41 M 
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strongly developed than in Sciurus, are placed higher up on the skull, and 

unite more anteriorly to form a short interparietal crest ; in Cynomys, these 

ridges meet in very old individuals at only a short distance behind the post- 

orbital processes, and form thence posteriorly a slight interparietal crest. 

Though present in even comparatively young specimens, this crest has a less 

anterior extension. In Arctomys, the interparietal and occipital crests are, in 

the adults, strongly developed. The antero-posterior thickness of the incisors 

varies with the general form of the skull and with the nature of the food. 

In the arboreal Squirrels, which feed largely upon hard nuts, the antero- 

posterior diameter at the base is two to three times greater than the trans- 

verse; in Tamas and the most Sciurine Spermophiles (as Sp. grammurus), the 

antero-posterior diameter is only twice the transverse or less; in the more 

slender Spermophiles, with elongate skulls, which feed on herbaceous vegeta- 

tion, the two diameters are more nearly equal, and the teeth relatively much 

smaller and comparatively slender. ‘The outer edges are also rounded, while 

in the arboreal Squirrels, and those with strong incisors, the outer side is flat. 

GEOGRAPHICAL DISTRIBUTION AND VARIATION. 

Representatives of the Sccuride are found throughout all the continental 

lands of the globe except Australia, but they are by far the most numerous 

in the Northern Hemisphere. Sciwrus, with the exception named, is nearly 

cosmopolitan; Cynomys, on the other hand, is restricted to a comparatively 

small portion of North America. Arctomys, Tamias, Spermophilus, and Sci- 

uropterus are found throughout the temperate and cold-temperate portions of 

the Northern Hemisphere, Spermophilus reaching its greatest numerical devel- 

opment in North America. Pteromys occurs only in the tropical portions of 

Asia, and Xerus is limited to Africa. The Sciuride are represented in South 

America by only the single genus Sciwrus, and by comparatively few species, 

which are generally not numerously represented in individuals. Passing 

northward, the Sciwri are much more abundant in Central America and Mex- 

ico, the genus being represented in Southern Mexico by more species than 

elsewhere, in any equal area, in the New World. In the United States, ° 

rarely more than three species occur anywhere together, while north of the 

United States the genus is represented by only a single species. Europe 

has likewise only a single species, but a considerable number occur in Asia 

and others in Africa. 
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Owing to the great tendency to variation exhibited by the Squirrels 

everywhere, both individually and geographically, especially among the Sciuri, 

it is difficult, with our present inexact knowledge of the subject, to compare 

satisfactorily one geographical region with another in respect to the number 

of species actually existing in different parts of the world. The species 

occurring in North America north of Mexico have been studied more care- 

fully, and with far better facilities in the way of material, than those of any 

other equal area, with the result of greatly reducing the number of species 

formerly recognized. During the last twenty-five years, the number of sup- 

posed North American Sciurt has heen reduced from twenty-seven species to 

six, with six or seven additional geographical races, or subspecies. It is but 

fair to suppose that those of Mexico, of Asia, and of Africa, when equally 

well known, will be similarly reduced, especially those of Asia, where authors 

have evidently excessively multiplied synonyms.* Professor Baird, in 1857, in 

elaborating the large amount of material then at his disposal, found it neces- 

sary to reduce the number of North American Sciwrt (exclusive of those of 

Mexico), from the twenty-seven previously supposed to exist to twelve,t 

while the subsequent great increase of available material now renders it appa- 

rent that the number of non-intergrading forms is one-half less than he felt 

authorized in retaining. 

In respect to the subject of individual and geographical variation among 

our Squirrels, I cannot refrain from quoting Professor Baird’s judicious observa- 

tions, especially since he was the first to call attention to the great variability 

of the North American Sciuri.. In his great work on the Mammals of North 

America, published in 1857, he says :— 

“The determination of the species of Squirrels of North America has 

always been a matter of great difficulty, owing to many different reasons. 

The species themselves exhibit an unusual tendency to run into varieties of 

color, among which red, gray, and black are the predominating ones, with all 

*Dr. Gray, in 1867 (see Ann. and Mag. Nat. Hist. 3d ser. vol. xx), recognized forty-three species 
of Sciuri (= Macroxi and Sciuri Gray) from Asia, ten from Africa, and forty from America, nearly half of 

the latter being described by him (in a single paper) as new (besides many “‘ varieties”), all from the 
warmer parts of the two Americas, while a large proportion of the names previously given by other 

authors to the Sciuri of Mexico and Central and South America were left unidentified. A single species 
(Sciurus vulgaris), quite variable in color, he properly allowed to represent the genusin Europe; while, in 

respect to the species of North America, he wisely accepted the reductions made by Professor Baird. 
With a large amount of material before me, I am unable to recognize more than fourteen species, with a few 

additional varieties, and believe that this number will have to be still further reduced as additional 

material becomes accessible. 

tT wo of these were doubtfully admitted. 
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possible intermediate shades ; these varieties are sometimes more or less con- 

stant in particular localities, sometimes changing with every litter. I am not 

aware that there is any material difference of color at different seasons or ages 

in the same animal. 

‘Another source of perplexity to the naturalist is the alteration in aver- 

age size with the latitude. Many of our animals become smaller as we pro- 

ceed southward, until, on the seacoast of Georgia, Florida, and the Gulf, they 

reach their minimum. This is very strikingly seen in the common Deer 

[Cariacus virginianus], which on the sea islands of Georgia is so small as to 

be readily lifted and thrown across a horse with perfect ease by a man of 

ordinary strength. It is in the Sciuride that, next to the Deer, we find this 

law to prevail most decidedly. Nearly all the species of extensive north and 

south range will be found, on careful examination, to substantiate this position. 

‘CA similar variation in color to that of the Squirrels is seen in the Foxes 

and Wolves,[*] most strikingly in the former. It is now well known that the 

Red, Cross, and Black Foxes are identical in species, the same litter fre- 

quently embracing all the colors, and that some of these varieties again are 

more or Jess permanent, while the more boreal the locality the greater the 

tendency to black. This is the case also with the Squirrels, where the smaller 

species assume the black pelage to the greatest extent in the more northern 

portions of the United States. 

“As a general rule it may be stated that when a Squirrel exhibits any 

annulations of the fur on the throat or belly it is a variety of some species, 

typical specimens of which have the under parts either uniformly white or 

reddish to the roots, which, however, are sometimes plumbeous. In every 

such instance that has come under my examination I have had no difficulty in 

tracing it to its proper type. Such annulation is usually accompanied by a 

duskier color of the pelage. The tendency to annulation below is strongest 

in the Squirrels of the Mississippi Valley, and applies both to gray and fox- 

colored: species. No such instances of annulation have yet come under my 

notice among the Squirrels west of the Rocky Mountains. As a general 

rule the bones of the entire skeleton of the Fox Squirrels, or those with rusty 

bellies, are red, while the white-bellied varieties have them white. 

“After carefully examining a large number of American Squirrels I 

*See also on this point Bull. U. S. Geol. and Geogr. Surveys of the Territories, vol. ii, pp. 313-321, 

July, 1876. 
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have reluctantly come to the conclusion that very many of the species borne 

on the scientific records must be dropped, or reduced to the position of tem- 

porary or local varieties. I hope to be relieved from the imputation of wanton 

and unnecessary reduction in the number of species when I state that the spe- 

cies already published as new by myself have in nearly every case shared the 

fate of others of older date. The nominal species have usually been based on 

varying size or different colors of different specimens. The dusky varieties 

and those with the hairs of the under parts annulated have in nearly every 

instance been raised to the rank of a distinct species. 

“Tn the following pages it will be seen that I recognize only twelve 

species of Squirrels [Sciur7] as satisfactorily proved to belong to the United 

States, and should S. dimitis and castanonotus prove to be nominal ones, as it 

is not at all unlikely [and as has been found to be the case], the number will 

be reduced to ten from the twenty-four given by Audubon and Bachman.”* 

As already stated, a great increase of material has shown that not only 

was the reduction in the number of species of North American Sctwrz, made 

by Professor Baird in 1857, made with good reason, but that a still further 

reduction was necessary. In 1874, in a preliminary paper on the North 

American Sciuride,t I felt authorized in reducing the number of Sciuri from 

the twelve recognized by Professor Baird to five distinct and definable species 

and about seven additional subspecies or intergrading geographical varieties. 

Owing to the large amount of variation with locality, obviously resulting from 

climatic and geographical causes, the number of properly recognizable or 

namable varieties is in a measure a matter of opinion or individual prefer- 

ence; and, though aware that others might deem a larger number of nam- 

able varieties admissible, I do not judge it necessary to depart much from 

the number adopted in my synopsis of the group published three years ago. 

From that paper, in which I referred somewhat at length to the general sub- 

ject of geographical variation among the North American Sciuride, I quote 

the following, with some slight verbal alteration :— 

“Among the Squirrels, this increase [in intensity of color from the north 

southward] is finely illustrated in Sciurus hudsonius and in Tamias striatus, 

representatives of which from the southern parts of New York and Pennsyl- 

vania are much more highly colored than are those from Northern New Eng- 

* Mammals of North America, pp. 244, 245. 
t Proc. Bost, Soc. Nat. Hist. vol. xvi, pp. 276-294, Feb. 1874. By inadvertence, the list of species was 

said to include all the species found “north of the Isthmus of Panama”, instead of north of Mexico. 
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land and the British Provinces. Sciwrus carolinensis is perhaps a still more 

marked example, in which the color varies from the light pure gray of the 

upper parts in New England specimens, with a restricted pale yellowish- 

brown dorsal area, to the rusty-gray dorsal surface of the Florida type, in 

which the whole upper surface is usually strongly yellowish-rusty. This 

increase of color southward is, however, still more strongly marked in the 

Fox Squirrels of the Mississippi Basin—the so-called Sciurus ‘ludovicianus’. 

In specimens from Ohio, Northern Illinois, Southern Michigan, Wisconsin, 

and Towa, the lower parts are pale fulvous, varying in some specimens to 

nearly white. In Southern Illinois, and at St. Louis, Mo., the color increases 

toa strong bright fulvous, while in specimens from Lower Louisiana the 

color is reddish-fulvuus or deep orange. At the same time, the color of the 

dorsal surface becomes proportionally darker at the southward, through the 

greater breadth of the black annulations at the tips of the hairs, the dorsal 

surface in Louisiana specimens being many shades darker than in those from 

the Upper Mississippi. This variety also finely illustrates the variation in 

color seen in specimens from comparatively dry and moist regions, its habitat 

extending up the Missouri and its western tributaries to a point considerably 

above Sioux City. Beginning with Ohio specimens and passing westward, 

we find an increase of color in those from Northern Illinois, Wisconsin, and 

Towa, west of which point the color rapidly decreases in intensity, Nebraska 

[and Dakota] specimens being much paler than those taken on the same 

parallel near the Mississippi River. Specimens from the Indian Territory 

are also very much paler than those from St. Louis, as are Texas ones than 

those from Louisiana. Eyen between specimens from the prairies of North- 

western Louisiana and others from the lowlands of the same State, near the 

Mississippi River, the difference in color is very strikingly marked.” 

Jn addition to the variation in color with latitude referred to above, there 

is, as is now well known, an equally well marked, if not even still greater, 

variation in color between representatives of the same species in respect to 

longitude, in not only the Squirrels, but among both Mammals and Birds that 

range across the continent. In respect to this variation in the Squirrels, I 

have already spoken, in the above-cited paper, substantially as follows :— 

“But few specific forms, however, have a sufficiently wide range to 

illustrate the variations that obtain along a given parallel across the whole 

breadth of the continent, the Sciurus hudsonius group being the only instance 
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among the Squirrels. Others, however, show the transition that obtains in 

passing from the moist, fertile prairies of the Mississippi Valley to the dry 

plains, or from the deserts and mountainous districts of the interior to the 

moist region bordering the Pacific coast north of the parallel of 40° 

Spermophilus tridecem-lineatus furnishes a good illustration of the differences 

in color that occur between representatives of the same species living on the 

moist, fertile prairies and those inhabiting the dry, barren plains, those from 

Illinois, Wisconsin, Minnesota, and Iowa being much darker than those from 

Western Nebraska, Western Kansas, and Colorado. Even specimens from 

Kastern Kansas are much darker than those from the middle and western 

portions of the same State. In this species, the color is varied, in passing 

from the prairies to the plains, not only by the lighter shade of the dark 

ground-color, but by the considerably greater breadth of the light spots and 

stripes in the specimens from the plains. The Spermophilus grammurus 

group (composed of the S. grammurus, S. beecheyi, S. douglassi, etc., of 

authors) illustrates not only a similar variation in intensity of color between 

the inhabitants of dry and moist regions, but also a somewhat changed style 

of coloration. Beginning with the nearly uniformly gray or grizzled type of 

Texas and Southeastern New Mexico, we pass to the more rufous or reddish 

phase of the central portions of the Rocky Mountains (in Colorado), which 

also has an increased amount of hoariness on the sides of the neck and 

shoulders, to the form west of the Sierra Nevada Mountains, typically repre- 

senting the Spermophilus beecheyi, in which the hoariness forms broad lateral 

hands separated by a narrow brown medial stripe. This form in Northern 

California passes into the so-called Spermophilus douglassi, which differs chiefly 

from S. beechey? in having the medial stripe darker, or nearly black. 

“Two of the most instructive and interesting groups of the Sciuride, in 

this connection, are those of the common Sceurus hudsonius and Tamias 

quadrivittatus, {*] the former ranging over the northern half of the continent, 

and the latter extending over the western half of North America and Eastern 

Asia. In the Sciwrus hudsonius group, we have at the east the well-known 

Chickaree (S. hudsonius), extending westward to the Plains and northwest- 

ward to Alaska, with its brighter and smaller southern form in the Eastern 

Atlantic States. On the arid plains of the Platte and Upper Missouri Rivers, 

it presents a markedly paler or more fulvous phase, well illustrated by speci- 

* Tamias asiaticus of the present memoir. See posied, the account of the genus Tamias. 
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mens from the Black Hills. This form becomes even still paler and more 

fulvous at the eastern base of the main chain of the Rocky Mountains, be- 

tween latitude 43° and 47°, where it begins to pass by insensible stages of 

gradation into the so-called Sciurus richardsoni of the Rocky Mountains 

north of 45°, and the so-called Sciurus fremonti of the Rocky Mountains 

south of about the same parallel. In the collections made in Western 

Wyoming, near the Yellowstone Lake, occur many specimens which are so 

exactly intermediate between the three forms (S. hudsonius, S. richardsoni, 

and S. fremonti), whose habitats here meet, that it is impossible to say which 

of the three they most resemble. At the same time, specimens can be 

selected which will form a series of minute gradations from the pale form of 

hudsonius from the Plains, on the one hand, to the richardsoni and fremonti 

forms on the other. To the southward of this district we soon pass into the 

region of the typical fremont, and to the westward and northward into the 

habitat of the richardsoni type. Even the country about the sources of the 

Gros Ventres Fork of the Snake River is already within the range of the 

true richardsoni.* The habitat of S. richardsoni extends from the main 

chain of the Rocky Mountains, north of latitude 44°, to the Cascade Range. 

Here it becomes mixed with S. douglassi, which scarcely differs from S. 

richardsoni, except in being a little darker above, and in having the ventral 

surface more or less strongly tinged with buff, varying in different specimens 

from cinereous to pure buff. This form prevails from the Cascade Range to 

the Pacific coast, southward to Northern California, and northward probably 

to Sitka. In Northern California, the S. douwglassi meets the range of the 

true S. fremonti, between which two forms there is here the most gradual 

and intimate intergradation. In this group, we have hence four forms, which 

in their extreme phases of mutual divergence, appear as diverse as four good 

congeneric species need to, but which, at points where their respective hab- 

itats join, pass into eich other as gradually as do the physical conditions of 

the localities at which their extreme phases are developed. 

“The Tamias quadrivittatus group} presents an equally, or even more, 

striking range of variation in color, and also varies to an unusual degree in 

“*While the prevailing color above in S. hudsonius is light yellowish-brown, varying to bright fer- 
Tuginous along the middle of the back, in S. richardsoni it is dull rusty or dark chestnut-brown, and in 

S.fremonti pale brownish-gray. The prevailing color of the tail in S. hudsonius is usually yellowish- 

rusty, varying to dark ferruginous, with broad annulations of black ; in S. richardsoni, it is black, varied 

more or less with rusty; in S. fremonti, black, varied with gray.” 

“ft Tamias quadrivillatus, T. pallasi, T. townsendi, and T. dorsalis of American authors.’ 



SCIURIDAX—GEOGRAPHICAL DISTRIBUTION AND VARIATION. 649 

size. Beginning at the northward, we find that specimens from as far south 

as Pembina, and thence northward, are quite undistinguishable from speci- 

mens from Northeastern Asia, or the so-called Tamias ‘pallasi’ (T. pallasi 

Baird = T. striatus of most European authors). This form is found to only 

a limited extent south of the northern boundary of the United States, where, 

on the plains of the Upper Missouri, it passes into the blanched, pallid form 

of T. quadrivittatus (T. quadrivittatus var. pallidus nobis,—see beyond), and 

further westward into the true T. quadrivittatus of the Rocky Mountains, and 

still further westward into the so-called 7. townsendi of the Pacific coast. 

In this group, the greatest pallor is reached on the plains of the Yellowstone, 

and in the deserts of Nevada, Utah, and Arizona. In the central portions of 

the Rocky Mountains (Colorado and portions of New Mexico), a form is devel- 

oped, distinguished by its generally bright, strong colors, but especially for 

the rich fulvous tints of the sides of the body, to which there is but a slight 

tendency either in the northern form or the pallid form of the plains. Both, 

however, very gradually pass into the rufous-sided type, the pallid form 

wherever the plains approach the mountains (as along the eastern base of 

the Rocky Mountains, the Uintah, Sierra Nevada, and others of the more 

southern ranges), gradually becoming fulvous, while the darker northern form 

grades into the larger fulvous race of the more northern portions of the Rocky 

Mountains in Montana and Idaho. This larger fulvous race west of the main 

divide soon begins. to assume a duller, more fuscous shade, deepening finally 

into the very fuscous form (7. fownsendi) of the region between the Cascade 

Range and the Pacific coast. In this furm, the general color increases so 

much in depth as to become dusky yellowish-brown, and both the light and 

the dark stripes become obscure, and occasionally almost entirely obsolete, 

through the gradual accession of color. Between the extreme phase of this 

fuscous type and the extreme phase of the pallid type of the Plains, in which 

the stripes are sometimes again partially obsolete, through the extreme light- 

ness of the general color, the differences are very great indeed. Yet in 

placing the scores of specimens I have had the opportunity of examining in 

a geographical series, or arranging them simply according to their localities, 

a most thorough and minute intergradation becomes at once apparent. ‘The 

difference in size, too, between northern and southern specimens, is also 

unusually great; the pale, southern form of the Plains, and the extremely 

bright, fulvous form of Colorado and New Mexico, being very much smaller 
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than the northern, darker form, or than the fuscous type of the northwest 

coast, 

‘“‘ As corroborative evidence that these varied types of coloration are but 

geographical races, it becomes interesting to observe that the light and dark 

and the fulvous and rufous forms, respectively, of the different species, occur 

over the same areas. With the fuscous type of Tumias quadrivittatus occur 

the dark types of Scirus hudsonius, and the dark-backed form of Spermo- 

philus grammurus, and also a peculiar dusky form of Arctomys and of Lepus, 

and a dark form of Spermophilus richardsoni. On the Plains occur pallid 

forms of Sctiurus ‘ludovicianus’, Sciurus hudsonius, Tamias quadrivitiatus, and 

Spermophilus richardsoni. With the fulvous type of Tamias quadrivittatus 

occurs a rufous form of Spermophilus grammurus; but the form of Sciurus 

hudsonius, occurring over the same area, presents the exceptional condition 

of a minimum amount of rufous.” 

“In addition to the tendency to change of color with locality, there is 

another phase of color variation that requires, in this connection, a passing 

notice,—namely, melanism. It is now well known that almost every species 

of Mammal may be expected to present melanistic individuals, instances of 

its occurrence in the majority of the North American species being now well 

established. Indeed, the very fact of a melanistic phase of coloration may 

be looked upon as almost @ priori evidence that the individuals presenting it 

belong toa melanistic race of some species whose normal color is some other 

tint than black, as Professor Baird long since remarked in respect to the 

American Squirrels. It has been supposed that the tendency to melanism is 

more prevalent at the northward; but such does not appear to be necessarily 

the case. Among the Sciurida, for instance, a group rather remarkable for 

a tendency to melanistic varieties, the black and dusky forms are as often 

southern as northern. In some species, melanistic individuals are as rare as 

are the cases of albinism, as in Sciurus hudsonius, the species of Tamias, and 

in many of the Spermophili, while in others they are sometimes the common, 

if not the prevalent, form over a considerable area, as occurs in «Sciurus caro- 

finensis and Sccurus cinereus. Melanism is also of frequent occurrence in 

Scrurus aberti [*] and in Spermophilus grammurus; the latter presents a melan- 

istic form both in Texas and Lower California. Spermophilus parryi has also 

a black race along the Yukon River, and frequent instances of melanism are 

[* Melanism of this species largely predominates over the normal coloration in Colorado.] 
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well. known in all the species of Arctomys. In numerous instances, these 

melanistic individuals and melanistic forms have been described as distinct 

species, while in reality they are generally so sporadic in their occurrence as 

to render them hardly worthy of recognition, even as varieties. 

“The gradual increase of our knowledge in respect to the character of 

these melanistic forms, and especially in regard to the extent and character 

of geographical variation, necessarily leads to the modification of our views 

in respect to the status of many forms that have formerly passed current 

as more or less well-established species, and also to consequent changes 

in nomenclature. The representatives of few groups are more variable in 

respect to color, even among individuals of the same species inhabiting the 

same locality, than the arboreal Squirrels. Add to this the considerable 

amount of geographical variation that obtains among them, and the very con- 

siderable changes attendant upon season in respect to the character of the 

pelage, and we shall no longer feel surprised at the profusion of synonyms 

that attach to many of the species.” * 

In several species of North American Sciurz, a tendency to fulvous- or 

rufous-bellied forms is noticeable. This is commonly developed at the south- 

ward, but in one instance occurs in the moist region of the Pacific coast, 

north of the fortieth parallel, namely, in Sciwrus hudsonius var. douglassi. 

It also prevails to a marked degree in all three of the varieties of Sciurus 

niger (including the S. “cinereus”, S. vulpinus”, and S. “ludovicianus”), but 

especially in that (var. /udovicianus) inhabiting the Mississippi Valley, where, 

as already noted, there is a marked increase in the intensity of the rufous of 

the ventral surface in passing southward from the Great Lakes to the Gulf. 

S. colligi, which ranges northward to Arizona, also runs into a rufous-bellied 

phase in Mexico, while all of the other. species found south of the United 

States are either always orange or dark rufous below, or present this colora- 

tion as the prevalent or normal one; white- or grayish-bellied specimens 

of any species from the warmer parts of the two Americas being exceptional. 

Not only, also, is there a greater tendency to redness on the ventral surface, 

but this color often involves the outer (as well as the inner) surface of the 

limbs, and frequently extends high up on the sides of the body, especially 

anteriorly. The dorsal surface is also quite generally suffused with either 

bright fulvous or rufous, while the middle of the lower surface of the tail is, 

* Proc. Bost. Soc. Nat. Hist. vol. xvi, 1874, pp. 277-282, 284, 285. 
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as a rule, deep fulvous or rufous, unless displaced by melanism. In Southern 

Mexico and the States of Central America and Northern South America, the 

whole pelage often becomes wholly red,* or red varied with black. The S. 

estuans of Brazil also runs into ferruginous phases in the Central American 

States. In Mexico and Central America, the Sciuri exhibit a strong tendency 

to melanism, dusky or wholly black phases of coloration occurring with 

greater or less frequency in all of the species from this region known to me. 

The difficulty of distinguishing the species, especially merely by the 

study of museum specimens, is hence very great. While the Sciwri of North 

America have presented perplexing phases of coloration, those of the warmer 

parts of the continent do so to a far greater degree, several of the species 

presenting variations of color at one and the same locality greater even than 

does the highly variable Fox Squirrel of our Southern Atlantic and Gulf 

States. Of some of the species, no two specimens in series of large extent, 

from nearly the same locality, can be found that do not more or less widely 

differ in color. The widely distributed Sciurus estuans of South America 

is, however, remarkably constant in its coloration over a very extensive area, 

differing much less even than does the eastern form of Sciurus hudsonius, or 

any of the North American Sciuri, excepting perhaps S. fossor. Under these 

circumstances, it is surprising that more synonyms have not arisen. 

In addition to the purely geographical variation in color that the Squirrels, 

in common with other Mammals, present, there are other variations dependent 

upon season and age. Among the first are the presence or absence of ear- 

tufts in some of the Sczuri, the length and softness of the pelage, the variable 

degree of hairiness of the soles of the feet, and, in some species, differences 

of coloration. With differences of age occur differences in dentition, in the 

size, and even in respect to the presence of cranial crests and ridges for the 

attachment of muscles, and in other features. These points, as well as 

geographical variation in size and color, are treated at length in the descrip- 

tions of the several species and varieties. 

With these preliminary remarks, we pass now to a consideration of the 

genera, species, and varieties of the American Sciuride; no division of the 

family into subfamilies or higher groups, as previously stated, being requisite. 

“Dr. Coues’s studies of the variation of Putorius frenatus show a very instructive and parallel 
intensification of color to the southward, where the head becomes quite blackish, with obliteration of 
white stripes, and the salmon-color of the belly deepens to bright rusty or even orange red, 
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GrENusS SCIUROPTERUS F. Cuvier 

Sciurus LINN2ZUS (in part), and of early authors generally. 

Pteromys G. CUVIER (in part), and of most recent authors. 

Sciuropterus F, Cuvier, Ann. du Mus, x, 1825, 126, pl. x (type, Sciurus volans Linn.); Dents des Mam- 
miféres, 1825, 162, 255. 

GevNERIC cHARS.—Skull short, broad, highly arched, in general form almost 

a miniature of that of Scewrus hudsonius; the supraorbital notch, however, is 

rather deeper, and the interorbital region is rather more constricted; the orbital 

fossee are relatively larger, as are also the auditory bulle and the ears, in 

conformity with the more nocturnal habits of the members of this group; 

the pterygoid processes are more slender, and posteriorly touch the auditory 

bull. In other particulars, the skulls of Sccwropterus and Sciurus present 

no important differences. Premolars two, the first minute, but reaches the 

plane of the trituration. Limbs united by a furred membrane formed by the 

expansion of the skin of the sides of the body, and supported anteriorly by 

a slender bone articulating with the carpus and directed backward. Tail 

two-thirds as long as the head and body together, broad and flat, the longer 

hairs being chiefly directed laterally, thus forming an important aid in govern- 

ing the direction of their flight-like leaps, as well as serving as a further 

means of support in their short flights from tree to tree. Sciuropterus is 

thus merely a modified form of Sciurus, possessing rudimentary powers of 

flight, through the support afforded by a parachute-like expansion of the skin 

of the sides of the body and the broad, flat tail. The pelage is dense, soft, 

and furry; the ears large and sparsely clothed; the colors some soft, dull 

shade of brown above and whitish beneath. Animals of small size, and of 

crepuscular or nocturnal habits. 

The genus is represented in North America by a single species of wide 

distribution, and presenting a very wide range of geographical variation in 

size. A single species also represents the genus in Europe, but several other 

commonly recognized species occur in Asia. The Sciuropterus volans of 

Europe differs from the American S. voduced/a in its much smaller size and 

relatively much shorter and smaller tail, as well as slightly also in color. 

The Flying Squirrels were first separated from ordinary Squirrels by G. 

Cuvier* in 1800, he then giving to the group of Flying Squirrels the generic 

name Pteromys. In 1825, his brother, F. Cuvier,t separated the small Flying 

*“Tecons d’anatomie comparée, i, 1800.” The original edition of this work I have been unable to 

consult. 

t Ann. du Mus., x, 1825, p. 126. See also Dents des Mammiferes, 1825, 162, 255. 
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Squirrels of Europe and North America from the others under the name 

Sciuropterus, and pointed out the important differences in the form of the 

skull and in the structure of the teeth that mark the two groups. By subse- 

quent writers, the two groups, Pferomys and Sciuropterus, so well charac- 

terized by M. F. Cuvier, have not been generally adopted, and Sciuropterus, 

when recognized at all, has usually been accorded only the rank of a sub- 

genus of Pteromys. The two groups, however, differ widely, not only in size 

and other external features, but in cranial and dental characters. The species of 

Pteromys are generally exceeded in size among the Sciuride only by those of 

Arctomys; they also differ from the Sciwropteri in having the tail long, round, 

and bushy, instead of distichous and laterally expanded. In Péeromys, the 

frontal region of the skull is depressed; the nasal bones are broad and 

swollen, and the postorbital processes are greatly developed, being relatively 

almost as large as in Arctomys. The large size of the postorbital processes 

and the depression of the interorbital region give to the dorsal aspect of the 

skull some resemblance to the skull of Arctomys. In respect to the dentition, 

the four posterior upper grinding teeth, instead of being subequal in size, as 

in Sciuropterus, are very unequally developed, the last being less than half 

the size of the three preceding.* ‘The structure of the grinding teeth is also 

wholly different from that met with in any other genus of this family, the 

triturating surface not distantly resembling that presented by Castor, in con- 

sequence of the deep infolding of the enamel border of the tooth. There 

are, howeyer, small isolated rings of enamel in the spaces between the deep 

infoldings of the enamel of the border of the crown, somewhat as in worn 

teeth of Erethizon. 

The species of Pteromys are restricted in their distribution to Southern 

Asia and the Indian Archipelago; those of Sciuropterus range over the colder 

portions of the northern hemisphere, extending southward to intertropical 

latitudes. ‘ 

*In F. Cuvier’s figure of the dentition of Pteromys (Dents des Mammiferes, pl. lvii), drawn from 
“Sciurus petaurista Pall.”, the second premolar (first large grinding tooth) is also much smaller than 
either of the two immediately succeeding. In Brandt’s figures of the skull of “ Pleromys nitidus” (Mém. 

de Acad. Imp. des Sci. de Saint Pétersb. 6e ser., Sci. Nat. t. vii, pl. i, figs. 1-7), however, the second 

premolar is the largest of the grinding series, and I find this to be so in skulls of this species in the 
Museum of Comparative Zodlogy. 
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SCIUROPTERUS VOLUCELLA, (Pall.) Geoff. 

American Flying Squirrel, 

Var. VOLUCELLA. 

Southern Flying Squirrel. 

Sciurus volans CaTESBY, Carolina, ii, 1743, 76, 77, pl. Ixxvi, Ixxvii—Brisson, Quad. 157.—Lrn., Syst. 

Nat. i, 1766, 88 (in part). q 

Sciurus volucella PALLAS, Novy. Spec. Glires, 1788, 351, 353.—GMELIN, Syst. Nat. i, 1788, 153.—SCHREBER, 

Siiuget. iv, 1792, 808, pl. eexxii—Suaw, Gen. Zodl. ii, 1801, 155, pl. elv. 

Pteromys volucella DesMareEst, Nouv. Dict. d’Hist. Nat. xxvii, 1818, 406; Mamm. ii, 1822, 343.—HaRLAN, 

Faun. Amer. 1825, 187.—GRIFFITH’s Cuvier, v, 1827, 259.—F1scHEerR, Syn. Mam. 1829, 365.— 

GopMaN, Amer. Nat. Hist. ii, 146.—“ BENNETT, Gard. and Menag. Zodl. Soe. i, 1835, 185.”— 

YARRELL, Proc. Zobl. Soc. Lond. 1830-31, 38 (anatomy).—“D. W. C.”, Loudon’s Mag. Nat 

Hist. ix, 1836, 569 (habits)—EmMons, Quad. Mass. 1840, 69.—THomPson, Hist. Vermont, 

1842, 47.—DEKay, Zodl. N. York, i, 1842, 65, pl. xvi, fig. 2—WaGNER, Suppl. Schreber’s Singet. 

iii, 1843, 231.—Scuinz, Synop. Mam. ii, 1845, 54.—AupuBoN & BacuMAN, Quad. N. Amer. i, 

isis 216, pl. xxviii GIeBEL, Siiuget. 1855, 643.—KeENNIcoTT, Pat. Office Rep. Agric. for 
1856, 1857, 69, pl. vii—Barirp, Mam. N. Amer. 1857, 286.—THomas, Trans. Ill. Agric. Soe. iv, 

1860, 657.— HALL, Canad. Nat. and Geol. 1861, 292.—CoorEr, Proc. Cal. Acad. ii, 1861.— 

Tomes, Proc. Zoél. Soc. Lond. 1861, 281 (Guatemala).—MAxIMILiAN, Wiegmann’s Arch. f. 
Naturgesch. 1861, 77.—ALLEN, Bull. Mus. Comp. Zodl., i, 1869, 224.—GiLPIN, Proc. and 

Trans. Nov. Sco. Inst. Nat. Sci. ii, pt. iii, 1870, 12—Apams, Field and Forest Rambles, 1873, 

99, 296 (New Brunswick).—Prrkins, Amer. Nat. vii, 1874, 132 (habits in confinement). 

Sciuropterus volucella GEOFFROY, Dict. Class. d’Hist. Nat. xiv, 1828, 132. 

Sciuropterus volucella var. volucella ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 189; Bull. Essex Inst. 

vi, 1874, 66. 
Sciurus agrobates ScnreseEr, Siiuget. iv, 1792, pl. cexxii B (no text). 

Asgapanick, SmitH, Hist. of Virginia, 1606, ; Purchas’s Pilgrims, iv, 1625, 1695. 

Quimichpatlan, FERNANDEZ, Nov. Hisp. 165], 8. 
Flying Squirrel, PENNANT, Hist. Quad. 1771, 293; ‘Arctic Zodl. i, 1784, 120”; 2d ed. i, 1792, 139. 

TD) Assapan, F. Cuvier, Hist. des Mam. livr. viii, 1819. 
Le Polatouche @ Amérique, Mavrot, “ Mém. Soe. Linn. Paris, ii, 1822, 148 (habits in confinement) ”. 

Var. HUDSONIUS. 

Northern Flying Squirrel. 

Sciurus hudsonius GMELIN, Syst. Nat. i, 1788, 153. 
Pteromys hudsonius Fiscurr, Syn. Mamm. 1825, 365.—Barrp, Mam. N. Amer. 1857, 288. 

Sciuropterus volucella var. hudsonius ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 289. 

Sciurus sabrinus Suaw, Gen. Zodl. , 1801, 157. 

Pteromys sabrinus RicHAnpson, Zool. Journ. iii, 1828, 519; Faun. Bor.-Amer. i, 1829, 193.—WAGNER, 

Suppl. Schreber’s Siinget. iii, 1843, 228.—Scuinz, Synop. Mam. ii, 1845, 54 AUDUBON & 

BacuMAN, Quad. N. Amer. iii, 1853, 202, pl. exliii, fig. 1.—GreBr1, Siiuget. 1855, 642.—GILPIN, 

Proc. and Trans. Nova Sco. Inst. Nat. Sci. ii, pt. iii, 1870, 13.—ADAMs, Field and Forest Ram- 

_ bles, 1873, 99, 296 (New Brunswick). 

Pleromys | sabrinus vary alpinus RicHarpson, Zobl. Journ. iii, 1828, 519; Faun. Bor.-Amer. i, 1829, 195, 

pl. xviii. 
Pteromys alpinus WAGNER, Suppl. Schreber’s Siiuget. iii, 1843, 280.—Scu1nz, Synop. Mam. ii, 1845, 55.— 

Aupuzon & BacHMAN, Quad. N. Amer. iii, 1853, 206, pl. exliii, fig. 2—Batrp, Mam. N. 

Amer. 1857, 289.—Ross, Nat. Hist, Rey. 1862, 274 (Liard River).—STEVENSON, Hayden’s Rep. 

U.S. Geol. Surv. Wyom. 1871, 461. 
Pteromys oregonensis BacuMAN, Journ. Acad. Nat. Sci. Phila. Ist ser. viii, 1839, 101—Scnr1nz, Synop. 

Mam. ii, 1845, 57 (““Texas”!).—AupuBon & BacuMan, Quad. N. Amer. i, 1849, 133, pl. xv.— 

Bairp, Mam. N. Amer. 1857, 290.—Coorrr, Proe. Cal. Acad. Sci. iv, 1868, 4 (Mendocino 

County, Cal.). 
Greater Flying Squirrel, Forster, Phil. Trans. |xii, 1772, 379. 

Severn River Squirrel, PENNANT, Hist. Quad. 1771; “Arctic Zodl. i, 1784, —”; 2d ed. i, 1792, 141. 

Severn River Flying Squirrel, Gurr, Proc. and Trans. Nova Sco. Inst. Nat. Sci. ii, pt. iii, 1870, 13. 
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SPECIFIC CHARS.—Size varying greatly with locality. THead and body 

ranging, in adults, from 7.50 to 4.75 inches; tail-vertebrae from 5.00 (or a 

little more) to 3.59; tail, with hairs, from about 6.50 to 4.25 (occasionally 

less). Above yellowish-brown, varying to pale reddish-brown; below white, 

varying to creamy-white, with sometimes a faint tinge of pale rufous; tail 

above generally darker than the back, especially at northern localities, where 

it is sometimes decidedly blackish; tail below lighter than above, varying 

with locality from dusky-brown to yellowish-brown, always more strongly 

colored than the ventral surface of the body. 

Var. HUDSONIUS. 

Northern Flying Squirrel. 

VARIETAL cHARS.—Length, exclusive of the tail, 6.00 inches or more; 

tail, with the hairs about 5.00. Above dull yellowish- or reddish-brown; 

below white, faintly washed with yellowish; tail above dusky, often decidedly 

blackish on the edges and terminal half; also frequently dusky toward the 

end below. Habitat mostly north of the parallel of 49°, extending further 

southward along the Rocky Mountains and on the Pacific slope. Grades 

insensibly into— 
Var. VOLUCELLA. 

Southern Flying Squirrel. 

VARIETAL CHARS.—Similar to the preceding, but much smaller. Length, 

exclusive of the tail, less than 6.00 inches; generally less than 5.50. Tail 

Jess dusky, often with no blackish whatever, and the general color of the 

body above rather more yellowish. Habitat, United States,—exclusive of 

the Pacific slope north of California, and the Rocky Mountains north of Col- 

orado ; and thence southward to Guatemala. 

The American Flying Squirrels present a range of geographical varia- 

tion in size quite unparalleled in other members of the Sciuride, and only 

equalled in some species of the Canidae, and possibly in Cervus virginianus. 

On the other hand, the coloration is remarkably constant, almost exception- 

ally so, no other North American Mammal with which I am acquainted, 

which has so wide a geographical range, varying so little in this respect with 

locality. The species ranges from Arctic America into the tropical portions 

of the continent. I have specimens before me from points as distant as 
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Alaska and Louisiana, Nova Scotia and California, and from many interme- 

diate localities. As shown by the subjoined table of measurements, there is 

a gradual decrease in size from the north southward. The average length 

of specimens (exclusive of the tail) from Arctic America is about 7.50; of 

specimens from near the 49th parallel, about 6.85, or a little less, ranging 

from 7.10 to 6.50; of specimens from Northern New England, about 5.75, 

ranging from 6.00 tu 5.35; of specimens from Southern New England, about 

5.25,* ranging from 5.50 (or even 6.00) to 4.50; of specimens from the Gulf 

States, about 4.75, ranging from 5 20 to 4.80, or about one-third less than 

the most northern specimens. 

In respect to color, specimens from the same locality sometimes differ 

in the color of the dorsal surface as much as do the most diverse examples 

from widely separated localities. There are, however, easily recognized local 

differences of coloration, especially in respect to the tail; but even here there 

is a considerable individual (or seasonal!) variation. As a rule, the speci- 

mens from norti of the United States have darker tails than those from south 

of the parallel of 44°, while the average difference in color between northern 

and southern specimens is quite marked. 

A series of five specimens from the Red River of the North nearly 

covers the whole range of variation in color exhibited by the whole series 

No. 3257 (Red River Settlement) is dark fuscous-brown above, with the tail, 

especially the distal half, decidedly blackish, and the under parts faintly 

washed with rusty-fulvous. No. 3717 (same locality, December 10) is soft 

yellowish-brown above, with the tail much less dusky, and the under parts 

white, with merely the faintest tinge of yellow. No. 3718 (same locality 

and date) is quite similar, but shows a variation toward No. 3257. No. 11539 

(Pembina, June 14) is much redder than 3717; the tail is especially brighter, 

with much less dusky. No. 9083 (Selkirk Settlement) is very light-colored 

(as light as any from any locality), being pale yellowish-brown above, with 

only the terminal third of the tail blackish. 

*Many of the New England specimens (mostly measured from alcoholic specimens) are evidently 
immature. In the case of the males, the testes are generally abdominal, and the females show no sign 
of having suckled young. All the males with the testes scrotal and all the females with the teats bearing 

evidence of maternity are of much larger size than the others. All the measurements of northern speci- 
mens have necessarily been taken from skins, some of which are evidently overstuffed. Taking, how- 

ever, only such measurements as are least affected by faulty taxidermy, as the length of the feet and the 
measurements of the head, in cases where the skull is left in the skin (and only from such specimens are 

the measurements of the head given), there is evidently a very striking, as well as very gradual, decreaso 

in size southward. 

42 M 
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Two specimens collected on the Northwestern Boundary Survey by Dr. 

Kennerly (doubtless in Washington Territory) can be exactly matched, both 

in size and color, by specimens from Matamagaminque, Canada, except that 

one is more yellow below than the Canada specimens. Another, from Fort 

Crook, Cal., is much darker than the specimens from Washington 'er- 

ritory, with a strong yellowish wash below, which extends over the whole 

lower surface of the tail. No. 9625, from Idaho, and No. 9704, from, the 

Uintah Mountains, are two of the darkest specimens in the collection; but 

in the series from Big Island, Great Slave Lake, there is one fully as dark, 

while one from the Red River district is scarcely lighter. 

Specimens from the United States, and especially from the more south- 

ern portions, are more yellowish-brown above, with much less black on the 

tail, and more yellowish below, than specimens from Northern New England, 

Canada, and the more boreal parts of the continent. In some of the southern 

specimens, there is no dusky or black on the tail, which inclines to a rufous 

shade of brown above and yellowish-brown below. 

Average southern specimens differ from average northern specimens 

most strikingly in size. and in the length and fullness of the pelage, but also 

in the tail being relatively narrower, and the soles of the feet nakeder, and 

also quite appreciably in color, especially in the upper side of the tail being 

nearer of the color of the back. There is, however, no break in the sequence 

from north southward, either in size, color, or other characters, by which the 

group can be subdivided specifically, or even varietally. The recognition, 

as above, of a northern and southern subspecies, is, in great measure, arbitrary. 

Apparently, those inhabiting the Rocky Mountains of Montana and the Uintah 

Mountains are darker in color than those from other regions, and rather more 

ferruginous above, running into a phase corresponding somewhat with var. 

rithardsoni of the Sciurus hudsonius group, inhabiting the same region. 

Neither this form (Pteromys alpinus auct.) nor the so-called ‘‘Pteromys 

oregonensis” seems to me to be varietally distinguishable, especially the latter, 

specimens of which are, sometimes at least, absolutely indistinguishable from 

Canadian specimens. The supposed differences in the length and direction 

of the carpal fascia supporting the flying-membrane, I am unable to appreciate. 

In respect to differences of a strictly individual character, we meet 

occasionally with specimens from both the Atlantic and. Pacific slope, as well 

as from the interior, in which the color of the lower surface of the tail is 
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scarcely darker or more fulvous than the ventral surface of the body; again, 

and more frequently, the lower surface of the tail is nearly as dark as the 

dorsal surface of the body, from which it differs only slightly in tint. As 

already noticed, the edges and terminal portion of the lower surface of the 

tail are occasionally strongly dusky. Commonly, the eye is encircled by a 

narrow dusky ring, and there is a dusky spot in front of the eye; but some- 

times these markings (in light-colored specimens) are wholly obsolete 

Occasionally, there is a whitish spot at the posterior base of the ear, sometimes 

conspicuously noticeable, while in the majority of instances no such marking 

is clearly distinguishable. Also, in southern specimens, the pelage of the 

lower surface is wholly white to the base; in others, the basal portion is 

dusky, as is generally the case in northern specimens, in some of which only 

merely the surface is whitish. 

Doubtless, the small amount of variation in color with locality, apparent 

in this group, as in the Hares (see anted, p. 268), is in part owing to mode 

of life, these animals being not only nocturnal, but habitually passing the 

day-light concealed in hollow trees. They are hence apparently less exposed 

to the influences most active in modifying coloration. 

As already intimated, the habitat of this species embraces nearly the 

whole of the North American continent. Its range to the northward extends 

apparently to the forest limit, there being specimens in the collection from 

Labrador, the vicinity of Great Slave Lake, Fort Liard, and Alaska. There 

are also specimens from Georgia, Mississippi, and Louisiana. It is well known 

‘as an inhabitant of Mexico, and Mr. Salvin collected it at Duenas, Guatemala. 

Mr. Tomes refers to his specimens as having the fur a little coarser, and the 

color everywhere more rufous, than in specimens from the United States.* 

Examples have been received from so many parts of the interior, as well as 

from the Pacific coast, that it may be considered as presumably dispersed 

throughout the wooded portions of the continent. Even where it is common, 

it is a species not often observed, owing to its nocturnal habits. Audubon 

and Bachman, in their very interesting biography of this species, speak of it 

as being to some extent gregarious. 

The great amount of geographical variation in size presented by this 

species has led to the recognition of several supposed species. As early as 

“Proc. Zoél, Soc. Lond. 1861, p. 281. 
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1772,* Forster} described the Flying Squirrel of Hudson’s Bay as the 

“Greater Flying Squirrel”, which, he says, is “vastly different .... in size aad 

color” from the Flying Squirrel of New York, Pennsylvania, and Virginia. 

This is Pennant’s “Severn River Squirrel”, and the ‘Sciurus volans major” 

of Pallas,t to which Gmelin, in 1788, gave the name Sciurus hudsonius. 

Shaw, in 1801, changed Gmelin’s name to Sciurus sabrinus in consequence 

of the name hudsonius having been also applied to the Chickaree, or Red 

Squirrel (Scirus hudsonius). As, however, the Flying Squirrels and the 

Chickarees proved to belong to different genera, this double use of the name 

hudsonius becomes tenabie. 

The smaller Southern Flying Squirrel was described by Fernandez, 

from Mexican specimens, under the native name Quamichpatlan, in 1651, 

and as early as 1743 it was figured and described by Catesby from Carolina 

specimens. ‘lo this species (in the mean time also described by Brisson, 

Edwards, Pennant, Buffon, and others), Pallas gave the name Sciurus vo/u- 

* Among the many earlier references to this animal, which have, however, no direct bearing upon 

its technical history, are many that are interesting from their quaint character. Thus, the celebrated 

Captain John Smith, in his Account of Virginia, published originally as early as 1606, in alluding to this 

animal, says:—‘‘A small beast they have, they eall Assapanick, but wee call them flying Squirrels, because 

spreading their legs, and so stretching the largenesse of their skinnes, that they seeme to fly thirtie or 

fortie yards.”—(Purchas’s Piigrims, vol. iv, p. 1695.) 

Somewhat later, the good Thomas Morton, in his ‘New English Canaan” (p. 82), speaks of 

“a little flying Squirrill, with bat like winges, which hee spreads when hee jumpes from tree to tree 

and does no harme”. 
In 1636, the Northern Flying Squirrel was also noticed by Sagard-Theodat, whose curious descrip- 

tion is among the most detailed of the early notices of this animal. I am favored with the following 

transcript of his notice, through the attentions of my colleague, Dr. Coues, taken from p. 678 of vol. iii- 

of the 8vo French ed. of 1866, of his Histoire du Canada, a literal reprint of the original of 1636 (p. 745) :— 

“Tls ont aussi trois sortes @’escurienx differends, & tous trois plus beaux & plus petits que ceux de 
nostre Europe. Les plus estimez & rares sont les escurieux volans, nomméz Saboiiesquanta, qui ont 

la couleur cendrée, la teste un peu grosse, le poil doux & court & les yeux petits. Ils sont appellez vo- 

lans, non qu’ils ayent des aysles, mais & raison qu’ils ont une certaine peau anx deux costez prenans de 

la patte de derriere 4 celle de deuant, qu’ils replient fort proprement contre leur ventre quand ils mar- 

chent, puis Pestendent quand ils volent, coumme ils font aysement d’arbre en arbre, & de terre iusques an 

dessus.” 

Another writer, in an account of Virginia, originally published in 1649, speaks of “two sorts of 
Squirrels”, one of which is “ called a flying one, for that she spreads like a Batt a certaine loose skin she 

hath and so flyes a good way ”.—(Iorce’s Tracts, vol. ii, No. 8, p. 16.) 

Clayton, writing in 1688, in enumerating the Squirrels of Virginia, says :—‘ The second is the fly ing 

Squirrel of a lighter dun Colour, and much less than the English Squirrel ; the skin on either side the 

body extended is very large betwixt the Fore-Leg and Hind-Leg which helps them much in their skipp- 

ing from one Bough to another that they will leap farther than the Fox Squirrel, though much less, yet 
this is still rather skipping than flying, though the Distinction be well-enough.”—(orce’s Tracts, vol. iii, 

No. 12, p. 36.) 

Lawson, in 1709, also ihus refers to the Southern Flying Squirrel in terms no less strained :— 

- He has not wings as Birds or Bats have, they being a fine thin skin cover’d with Hair, as the 

a2 of the parts are. This from the Fore-Foot to the Hinder-Feet, which is extended, and holds so 

much Air as buoys him up from one Tree to another, that are ereates distances asunder, ites any other 

Squirrels can reach by jumping or springing . ; » 

t Phil. Travs. vol. lxii, 1772, p. 379. 

$ Nov. Spec. Glires, 1778. p. 354 

“ 



SCIURIDE—SCIUROPTERUS VOLUCELLA. 661 

cella, it having been previously referred by Linneeus to the Flying Squirrel 

of Europe (Sciurus volans Linn. =Sciuropterus volans F. Cuv.). Richardson, 

in 1828, described a variety of the Northern Flying Squirrel, from the 

uorthern portion of the Rocky Mountains, under the name Péeromys sabrinus 

var. alpinus. Later, however, he was in doubt as to whether the differences 

observed merited recognition. Wagner, however, in 1843, raised Richard- 

son’s variety adpinus to specific rank, since which time it has passed generally 

current as a species, being so recognized by Audubon and Bachman, and 

later by Professor Baird. Bachman, in 1839, described specimens from near 

the mouth of the Columbia River under the name Pteromys oregonensis, and 

this name has since passed generally current as that of a valid species. The 

differences supposed to characterize it were, however, slight, consisting, in 

reality, only in its rather smaller size as compared with P.“sabrinus”. From 

P. “volucella” it differed in being larger, and in not having the hairs of the 

ventral surface white to the roots, as Dr. Bachman erroneously supposed to 

be always the case in the Southern Flying Squirrel. Thus originated the 

four supposed species of North American Flying Squirrels. Ten years later, 

however, we find the following suggestive remarks in Audubon and Bach- 

man’s “Quadrupeds of North America” (vol i, p. 205), under the head of 

P. “sabrinus”:—“As long as only two species of Flying-Squirrels were 

known in North Americasthe present species (P. sabrinus) and the little 

LP. volucella—there was no difficulty in deciding on the species, but since 

others have been discovered in the far West, the task of separating and defin- 

ing them has become very perplexing.” 

_ Professor Baird, in 1858, having few specimens of the group at hand 

for comparison, admitted all of the four species, but evidently with some 

hesitation. P. ‘‘ volucella” seemed to him to be only a miniature of P. “hud- 

sonius”, the only differences perceivable to him being the larger size of the 

latter, with the hairs of the belly lead-colored at base instead of white 

throughout. Respecting the distinctness of P. “alpinus” from P. “hudsonius”, 

he felt unable to decide, while the validity of P. ‘‘oregonensis” was apparently 

not questioned. 
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TabLe I1.—Measurements of seven skulls of SCLUROPYERUS VOLUCELLA var, VOLUCELLA, 
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“974 | Massachusetts ..--... Bes Bobs IO ETS Vac 0.38 | 0.70 |...... 0.68 | 0.47 

ROAST ENOL Way, PWC -cescnleseae cles een nicest eae ee eee ee -««.| 1.45 | 0.92 | 0.42 | 0.40 | 0.72 |..----).-....]...-- . 

4846 | Pennsylvania ...............--...-.- Srossoserscsessceoeenbes pre 1.42 | 0.87 | 0.40 | 0.40 | 0.70 !....-- 0.68 | 0.50 

43847 |...... (UO) pass pconcaeccareccescedeconcercagsn se nectes code sedi lces 1.37 | 0.85 | 0.37 | 0.40 | 0.68 | Sess 0.65 | 0.45 
F i 

«Specimens from Museum of Comparative Zoélogy, Cambridgo, Mass. 

TABLE II.— Measurements of seventeen specimens of SCIUROPTERUS VOLUCELLA var. HUDSONIUS. 

eK 
a 

z g From tip of nose to— | Tai! to end |r ongth of — 5 
| 2 of— 3 
z | 8 a 
my z Locality. ; 3 a ‘ 
| te 4 sme 2 
2 A = Pelee aa) £ 
|e el Ayes As Az Me oar B= 
2168 S| 8 i Ss |e alae es 2 
is) 3° A i) lo) A iss) & = A 

9925 |....-. Tongas, Alaska .........------.------ Beecradse beacac| score asses 7.50 6.25 | 0.80 | 1.55 | Skin. 

5656 |----.. Fort Liard, H. B. T...-...-.-- ecesp sence euoeSs| |neasal bes ace cass 7.40 

1.55 | 7.50 

1.65 | 7.50 

BOS sa56 RediRiver: .ccqss<seseeseealesee CSSsoneFEE ---| 0.65 | 1,20 | 1.47.) 7.30 

SRA eee | las 50 GS decsir ce pecicesoteccoresons] poesese sec 0.70 | 1.35 | 1.60 | 7.00 

OHO | epee) pesces iO) Ceneeesbantee svanesara=Waluvusavice=e simon OLG65) 15205) ASG0N | taoO eee eam ain 

3313})|--- ==. Fort Bellingham, Wash. Ter 

eee 418 | Washington Territory 

3849 |...... Mort (Crook; Calis oo. on<b<senJ-asasslseeneeiom eee sees eae emer 

9704 | 535 | Uintah Mountains 

9626 |...... La Ocarina econo beesooce cess Sees ae ee 

0 ee Matamagaminque, Canada ....-.:...---..-.--- 

ADA es ee eer do : 
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TaBLe IIL.—Measurements of thirty-six specimens of SC1UROPYERUS VOLUCELLA var. VOLUCELLA. 

: a 

S From tip of nose to— Tail to end | Length of— a 

: Saeate, giles 
B Locality. 1 alt larecat ees 3 2 
= S FS = 6 xe re} 

G ees 3 Ses ines = é 

=) | A i=) fo) a = m | & q ies) PA 

— 7 ail A P | 3113 | Calais, Me..... LUA LAKE... oS | 0.87 | 1.50 | 1.75 | 5.90 | 4.50 | 5.50 | 0.83 | 1.40 | 0.65 | Alcoholic. 

588 | Norway, Me..........-. oe Peon eee oS | 0.67 | 1.33 | 1.63 | 5.35 | 4.85 | 5.75 | 0.75 | 1.30 | 0.65] ...do. 
1171 | Upton, Me o | 0.70 | 1.20 | 1.85 | 5.20 | 4.75 | 5.35 | 0.78 | 1.40 | 0.65 |....do. 

3078 | Norway, Me s----| o | 0.68 | 1.20] 1.55 | 5.10 | 4.35 | 5.40 | 0.85 | 1.40 | 0.63 |....do. 
G5 | 1.23) 1.55 | 5.50 | 4.85 | 5.90 | 0.73 | 1.40 | 0.75 |....do. | 

1.13 | 1.25 | 5.35 | 4.50 | 5.55 | 0.80 | 1.42 | 0.76]... do. } 

0.60 | 1.25 | 1.55 | 5.12} 4.15 | 5.10] 6.67] 1.30] 0.60|....do. | 
0. 1.20 | 1.67 | 6.60 | 4.40 | 5.35 | 0.87 | 1.38 | 0.72 |....do. 

0. 1.20] 1.65 | 5.70 | 4.90 | 6.00 | 0.80 | 1.45 | 0.71 |....do. | 

1001 | Amherst, N. H .......--- Ws: oS | 0.70 | 1.25 | 1.55 | 5.65 | 4.70 | 5.75 | 0.85 | 1.45 | 0.67]... do. | 
962 | Milan, N.H ..eeete Bi Q | O71 | 1.24 | 1.65 | 5.85 | 4.75 | 6.00 | 0.82] 1.37 | 0.75] -. do. } 

4271 | Dummer, N. H wetted. if) Q | 0.62] 1.15 | 1.50 | 5.20 | 4.10 | 4.65 | 0.67 | 1.22 | 0.70 |....do. | 

4641 | Waterville, Me. .<22taectet-cr ook... Q | 0.65 | 1.27 | 1:60 | 5.50 | 4.75 | 5.67 | 0.75 | 1.45 | 0.67]... do. 

1,07 | 1.37 | 4.35 | 3.50 | 4.25 | 0.65 | 1.15 | 0.53 |....do 

1,00 | 1.45 | 4.50 | 3.65 | 4.30 | 0.67] 1.17 | 0.54] -..do 

1,10 | 1.50 | 5.15 | 4.00 | 5.00 | 0.68 | 1.23 | 0.52} ...do 

1.08 | 1.60 | 5.10 | 3.90 | 4.60 | 0.75 | 1.25 | 0.54 |....do. 

- MMOS ei 4d) 5290!) eeeres eae 0.71 | 1.25 | 0.55 |..-.do. 
3508) 225 << DOS arose cpa ne tees cececes sae oS | 0.60 | 1.00 | 1.50 | 5.00 | 3.20 | 3.90 | 0.72 | 1.20 | 0.57 }__..do. 

763 ; Burlington, Iowa....-- 3 & | 0.60 | 1.10 | 1.42 | 5.10 | 3.60 |-..... 0.72 | 1.18 | 0.50 | ...do 

2420 | Cook County, Ill . Q | 0.60 | 1.15 | 1.43 | 4.60 | 4.00 | 4.70 | 0.70 | 1.17 | 0.58 |..--do. 

1565 | Massachusetts Seen LOGO) mlkOulet edo S.o0l 3 25)| Aeon One jt Soc loon se Skin. 

1564 |....-. do. --...--2 2M Pete Aa-= |---:| 0:55 | 0.95 | 1.35.| 4.75: 3.50) 4125 | 0.75 | 1.15 ---do. 
1979 | Hudson, Mass. 2? ra |---| 0.58 | 1.12] 1.45] 6.25 | 4.50] 5.50] .... | 1.35 ..-.do. 
2508 | Middleboro’, Mass. 22s? S-2-a.-.}....| 0.60 | 1.18 | 1.50 | 4.70 | 3.40 | 4.90 | 0.87 | 1.20 Alcoholic. 

-- | 0.60] 1.18 | 1.50 | 4.70 | 3.70 | 4.40 | 0.80 | 1.20 .-.do.* 

---| 0.50 | 1.00 | 1.35 | 3.40 | 2.60 | 3.00 | 0.70 | 1.14 .- do.* 

--.| 0.60 | 1.20 | 1.50 | 4.76 | 3.60 | 4.20] 0.73 | 1 19 .--.do.* 
---| 0.55 | 1.14 | 1.46 | 4.55 | 3.50 | 4.18 | 0.70 | 1.10 |....-. ..--do.* 

--.| 0.60 | 1.20 | 1.50 | 4.76 | 3.60 | 4.30 | 0.73 | 1.23 |...... .--do.* 
2p eae! | RE oa ae 5.00 | 3.60 | 4.10 }....-. Tey) bee ner <==.d0” 

a |S (ee aaa 4.60 | 3.40 | 3.90 }....-- 1203) Psceee ---do.* 

11139 | Bladensburg, Md.-.......-.. eee 9 | 0.55 | 1.07 1.45 | 5.10 | 3.50 | 4.10 | 0.75 | 1.90 |... 2. do. 

2€52 | Prairie Mer Rouge, La....-. eetetanseeoute oes 0.50 | 0.95 | 1.42.| 5.20 | 3.35 | 3.90 | 0.75 | 1.10 |......]..--do. 

4915 | New Orleans, La : of | 0.58] 1.15 | 1.50 | 4 60 | 3.67 | 4.10 | 0.75 | 1.20 | 0.52 |..-.do. 
7361 | Grand Coteau, La ..... Sieeessasweesesoces Q | 0.57 | 1.10 | 1.50 | 4.85 | 3.30 | 3.95 | 0.64 | 1.15 | 0.50 |....do. 

* Measurements from Buird’s Mamm. of North America, p. 288. 
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TABLE IV.—List of specimens examined of SCIUROPTERUS VOLUCELLA var. HUDSONIUS. 

eae g 
& a g & 

3 z ele Wh Fi h = Fy & 1/2 i¢ A en rom whom re- ne a 

3 aS] 8 S Cy, collected. ceived. Callectortty, S 
diz te ier 3 = 2 

epdel ih Srey Rc! 
a4) es| 2 in £ 
5S |5 6 |a 4 

D7 be oo| Henn) aoe Ton pas Alga gicese= seeans lena scene eae Lieut. F. W. King.| Lieut. F. W. King ..| Skin. 

N995i|Peccacl| -sesea|eealeeemee (Wis castaoscco so csScse| | oosenosce-t5:|2aoe OO SeeceSacciass PaediDe cocecekoassee||o5 do. 

S570) mene os snl eee Arctic America. ..........]............- 

GAREY noosa) secercy ec Fort Liard, H. B. T 

5656 |...... HU) [eel eaesee OO esse san sseeecosd a6 

6504 |..-.-. 1989 |....] Big Island, Great Slave 

Lake. 

6505 |....-. MOSS Seeateec =e do 

1069 |...-.-]------|----}------d0 -..-.- 

S10%ai ere 821 |....} Fort Resolution........ Apr. 4, 1864 | J. Lockhardt...... 

CEE bose) Esacce! boss Matamagaminque, Canada.|.--........... Thomas Richards 

BD. Gann 7-3 320222 [foes do. 

Beedesspeene bese (SRP SAS- Cee) oeeati ty 

tacmccoeces fas Ose eoosocececel fons ile 

Sideaeercancas|tess Ol eerecoaceecace bse 

BS arGoH --do. 

.| A. Campbell . -| Dr. E. Cones . : 

Pembina, Minn ..... 5 C. Cavalier.....-.. C. Cavalier. ..... Seer ice 

Montreal, Canada. ....._..|.------ Thomas Broome ..| Thomas Broome ....|.--.do. 

“| Halifax NoS cc. sasiteauee icon => Dr. J. B. Gilpin....| Dr. J. B. Gilpin ....-|.---do. 

ki ff eecetiD Scere noscilgstecancrctinad| hood do. 

Stuben; Mer cas soseseeceee sameeren een ses J.D. Parker .-..-..- J. D. Parker -..-. .---. ----do. 

.| Uintah Mountains ........ Sept. 20,1873 | Dr. F. V. Hayden..| H. D. Schmidt ......|.... do. 

TG Pires eee ss sceconcs| bbosacdoeccesd Dr. Whitehead. ...| Dr. Whitehead. .-....|....do. 

Fort Bellingham, Wash. T.|.......---.-- A. Campbell ...-.. Dr. C. B. R. Kennerty|.--.do. 

ai] Skagie Valley! ooo .ccncns al onnemien me eel bean Skinand skull. 

-.| Washington Territory... |........./..-.|.--- 

Hehe Gecesu A icoerecnsaconecodsod Keerorbectsne:|iosas 

Kort! Grook: Cal snsesacnan | eaeeerecacenes 

° 

Se LS kA atl 
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TaBLe V.—List of specimens examined of SCLUROPTERUS VOLUCELLA var. VOLUCELLA. 

ae g 
Sie = A 
4 |sa| 3 3 =, oO 

a (52) 2 18] — Localit Dy Ben | Brow ahom re: | contested t = Remark 
2 et EN bas is peeys collected. ceived. sacs Ses os pee 

Salec| & | a z ee 3 5 
Saj/es8] = | wu 3 
3 i-} i) 3 
2) Oo °o n A 

ees L. Agassiz ...... in ......| In M.C. Z., Cam- 

bridge, Mass. 

«-osss-| Summer... > 0.G.Rich. .5--- we GoRichs .-soeal-= OO) sosne.||-o=00; 

oe Bn A ESS) ea eee oss =O Mietescecdes: .--do. 

Irving Frost....|...do...... 

mac ioerree reac 

6 eee aes 

mer OO em aces cee 

peclO on aasenes 

aren OF ware aero! 

rl ered! Upaaceso Pere 

-| B. D.Verrill.... 

A.E. Verrill ..-. 

snocd|! ogssedoco5s G. A. Boardman 

SIIB! |i -c]! <2... (GAT eesaasd hostess atoced heed!) aeeereseee- 

Seacos)| HET Pee Ss eas Mastport, Mey osc) cmenclcee == 4200s ace eres o~ 

CEU i Soe el ee heey Meese Waterville, Me....|........-..- C. E. Hamlin... C.E. Hamlin... Weer ose .-.do. 

CEU LL) ORE) aRee eee iD roa rh. Bis Gee ee Sees John Vezey..-...| John Vezey....-|:..do ....-. ---do. 

rie} Weaees SS) ee Ss seeeo el He eeeecooee Perot ae eee Sco LT SRR Re ead PRET ease! Pees do. 

4273 oa|) 2 oct Shee scsasd eS sdecondos bate mcrepereren Sond BeSsdascoal HBEG US aseAs sass do. 

| “oes PeRe eS eee Milan Natine saan} esas satan J.B. Fulsome ...| J. B. Fulsome ...|-..do ....-- ---do. 

-| Amborst, N. H...2-}) -..--.<.--- W. H. Mellendy | W. H. Mellendy-|-..do ...-.. 

1372 S. Jillson . .....- S. Jillson 

1979 POO AES encecod bee 

869 a eee 

SIG | Saee ..do 

206) | Sass! Be seecl see L. Agassiz 

Ta |) eal eel ee Pee ..do 

Rat aS eee] Sacel ==.d0% 

ot ---do . 

1448 EO Re ceneaS 

sS4t\| he Gael | ARRAS ee es =s60 O Sseeeesos4 

3399 andi) sao RAS 

SIG mane O. Marcy 

P,P es SSR ae ea ace 

3723 He Butler =< <.c-2|ss-U0\e-ane= 

it) bareeel | 4554] baed aa SEG eas Soo sce WIG sna --do. 

OR Eteratte oe ecoies tae UMN LON LOW RS lh sane sects. |icccacscecdseeees| vlscccect cececen'es|o=cG0. 2 ca5- ..do. 

aeeee a WG) Rerme-- ssn! 2-00 ecesce .-.do. 

anaes) 4046 |_.22.5 .-| Dr. E. Michner-. -----|In Nat. Mus., 

Wash., D.C. 

sscen 4047]... =. noel | Soe (Me sce Ss cans | Saee cee |RSS BEEP ad epee sence beckelSeessoa} | Saat 

WOO | sees] Face lasoe| PEL Linen yg OC 06 (oa aes ee ed BOSCO ASR Conon ieee ..-do. (Albino.) 

4008 serge secu eso heaa cna C. M. Langdon ..| C. M. Langdon -.}...do ...... .--do. (Albino.) 

4009 : sted OM oe sas sooteced [sate soe ean J. W.Williams..| J. W. Williams..|...do ...-- -. do. 

Pana ened beeen beth OO one eet ene o teens |. ce.|\ So. Baind..-...- S. FE. Baird ...-.- 5 ace ...do, 

LL139 scene Dr, E. Coues ..-.|.-- nae}! «000. 

Bol Parrett aan alen-| Racine, WHS. <--2--|0--2--<.-2-.]\ ER. Hoy...--2-- Bey Ey) ron . ase p= CO: 

Gis 2-8 (a beeen .| Independence, Mo] .........-. Dr. J. G. Cooper |...do .-.-.--]---- do. 
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TABLE V.—List of specimens examined of SCIUROPTERUS VOLUCELLA var. VOLUCELLA—Continued, 

| | 
oe : T - - 
ae | ee 
3 a | 5 
a [eg] S|] | Ey 
5 Se = f When From whom re- ie | a = 
a Est] 2 ep Locality. : Collected by — oe, Remarks. 

Ve 5 = collected. ceived. ° =i Sell ey 2 | 
Fale e| 3 |e 2 
[S@/E 2) & |p 3 2oam/k 2 = = 

é°|8" | 8 |¢ . | 2 
FBG) |\.32204[beee =: eee | Columbus, Miss ...|......-..--- Dr. Spillman ....} Dr. Spillman ....) Skin ...... | In Nat. Museum. 

TET Gecsec| reece ePecthie any hoa senegen bastocSsa se eet OOl.a-e eee eee OO ie. vacates eC ease .--. do. 

PARP eee eats .---| Prairie Mer Rouge, |..-..--..--- J. Fairio --...--. J. Fairie ......- PeU Wi gaaeee pee Oy 

La. 5 

AQIS || Saco Sasa |.-..| New Orleans, La..|......:..-- J. Varden.....-- J. Varden....... | Alcoholic .|....do. 

7361 |e |-=-===|=-0-|| Grand Coteau, Jum, |.---.--.--- St. Charles:Col- |.....-....-...-.-- ee sQ0 2.22.22 ...-do. 

| | lege. 

Genus SCIURUS Linneeus. 

Sciurus LINN ACS, Syst. Nat. 10th ed. 1758 (in part), and of most subsequent authors. 

Macroxus ¥. Cuvier, “ Diet. des Sci. Nat. x, 1818” *; Mém. du Mus. x, 1825, 122; Dents des Mam. 1825, 

161; Diet. des Sci. Nat. lix, 1829, 474. (Type Seiurus estuans Linn.) 

Macroxus Gray, Ann, & Mag. Nat. Hist. 3d ser. xx, 1857, 275. (Not Macrorus F. Cuvier.) 

thinosciurus GRAY, Cat. Mam. Brit. Mas. 1843, 195; Ann. & Mag. Nat. Hist. 3d ser. xx, 1867, 286. (Type 

Sciurus tupaoides Blyth.) 

Theithrosciurus Gray, Aun. & Mag. Nat. Hist. 3d ser. xx, 1867, 272. (Type Sciurus macrotis Gray.) 

Generic Cuars.—Skull short, very broad, especially interorbitally, and the 

cranial portion greatly expanded ; postorbital processes terminating in a long, 

slender point, directed posteriorly (and more or less outwardly) and decurved; 

malar bone slender, the plane of its expansion nearly vertical ; anteorbital 

foramen a narrow vertical slit, opening far in advance of the first premolar ; 

upper grinding-teeth four or five, the first premolar (when two are present) 

very small; muzzle short, nasals greatly narrowed posteriorly; ears well devel- 

oped, well clothed, sometimes tufted, especially in winter; tail long, generally 

as long as or longer than the body, broad, the long hairs spreading laterally; 

nail of pollex rudimentary; pelage generally full and soft, but sometimes 

more or less rigid; coloration variable, but never with well-defined black 

stripes on the dorsum; size generally large; no cheek-pouches, and no lateral 

membrane connecting the fore and hind limbs. 

The true arboreal Squirrels are at once easily distinguishable from the 

Flying Squirrels by the absence of the membranous expansion along the 

sides of the body as well as by numerous other very obvious differences. 

They differ from Tamias in the form and position of the anteorbital foramina, 

the broader and less tapering muzzle; in the greater verticality of the plane 
of the malar bone; in the greater convexity of the dorsal outline of the skull; 

“See Agassiz, Nomenclator Zoologicus, Mamm. p. 19. 
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and in pattern of coloration; from the Jarger, large-eared, long-, broad- 

tailed Spermophiles in the shorter, broader, more expanded form of the 

skull, its more convex dorsal outline, slenderer and less diverging zygomatic 

arches, the strict parallelism of the inner edges of the molar series, and the 

narrower and more anteriorly situated anteorbital foramina, etc. 

A division of the American Sciuri into other than arbitrary or artificial 

groups seems almost impossible. Although some of the species have two 

premolars and others one, some tufted and others tuftless ears; although 

some are of large size and others small; and although the skull varies in 

respect to convexity, interorbital breadth, and somewhat in other features, 

these differences are so variously combined that no sharply dividing lines can 

be drawn if more than a single character be taken. In respect to the pres- 

ence and size of the first upper premolar, the species fall into three sections, 

with which, to some extent, other characters correspond. In some of the 

species, so far as I can determine, there is but a single premolar at any period 

of life; in one (S. hudsonius and its varieties), a second is generally present, 

though often disappearing late in life; it is, however, so minute as to easily 

escape observation, never rising to the level of the other teeth, it being gen- 

erally merely a slender, minute point situated close to the inner edge of the 

anterior root of the second premolar, beneath the front edge of the base of its 

crown. Sometimes it is a mere point, and at other times is about one-half 

the height of the second premolar. In the greater number of the species, two 

premolars are permanently developed, but the first is often minute, scarcely 

reaching the height of the second, and is occasionally absent in those species 

in which, as a rule, it is present. 

The pelage varies greatly in character in the different species, being 

sometimes full, fine, and soft, even among the tropical forms; again, it is short 

and sparse, and at other times long, coarse, and stiff. 

Perhaps the most obviously variable feature is the character of the tail. 

Generally, its length, measured from the base to the end of the vertebra, is 

rather less than the length of the head and body; sometimes these two. 

measurements are equal, while occasionally the tail is a third less than the 

length of the head and body. The tail, to the end of the hairs, is very 

generally equal to or longer than the head and body; sometimes much longer, 

occasionally about equal, and more rarely somewhat less. The tail also varies 

greatly in fulness and breadth. In Sciurus fossor and S. colliei, the tail, 

when fully spread, has a breadth of five or six inches, the hairs of the sides 
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being two and a half to three inches in length. On the other hand, in S, 

hypopyrrhus, in which the length of the tail is fully as great as in S. fossor 

and S. colligi, its breadth is about one-third less. The tail is narrowest (in 

the long-tailed species) in S. @stuans, but even in this species it is still dis- 

tinctly flattened or distichous, except possibly in badly prepared specimens, 

though not unfrequently cylindrical at the end. 

M. F. Cuvier, in 1818, separated the Guerlinguets from the true Squirrels 

under the name Macroxus, referring to this group the Sciurus astuans of 

Brazil and the Sciwrus vittatus of India. The characters given for this group, 

as distinguishing it from Sciwrus, are the greater cerebral capacity of the skull, 

the tail not distichous at the point, the nasal portion of the skull separated 

from the cranial by a strong depression, and by the large size of the testes.* 

Although Macroxus was adopted by Lesson in 1827, it has been by most 

writers properly ignored, the characters given having little value. The 

Macrorus of Gray (1867), although including the species referred to Macrozus 

by Cuvier, is based on a wholly different feature, namely, on the absence 

of ear-tufts, and hence embraces all the Sciwri with untufted ears. Scirus, 

as left by Gray, thus includes only a few species with conspicuously tufted 

ears, like S. vulgaris and S. aberti. This distinction, it is almost needless 

to say, is not of the slightest importance as a generic character, the long ear- 

tufts being merely a seasonal feature, if not in part, in some species at 

least, simply individual. In the North American S. aberti, individuals are 

found both with and without them at the same localities and seasons, while 

in other individuals they may be found of different degrees of development. 

Many other species have the ears slightly tufted in winter, which are wholly 

without ear-tufts in summer. ; 

The American Sciwri reach their greatest numerical development in 

Middle America; Southern Mexico and Central America being far richer in 

species than any other region in either North or South America of similar 

area. ‘The species are here remarkable also for their extreme variability in 

color. Melanistic phases of coloration are frequent, while all the species are 

normally fulvous, orange, or red below, white-bellied specimens from this 

region being exceptional; with perhaps a single exception, none of the specific 

*The diagnosis given by Cuvier of “les Guerlinguets” (Macrozus) is as follows :—“ Ce sont des 

écureuils dont la queue n’est point distingué et dont la capacité cérébrale surpasse de beaucoup celle 
des écureuils proprement dits et celle des tamias. Une dépression trés-marquée sépare le crane d’un 

museau peu alongé. Entin, ils sont xemarquables par leurs testicules volumineux.”—( Dict. Sci. Nat., lix, 

1829, 474.) 

th 



SCIURID4—SCIURUS. 659 

or subspecific forms are permanently white below. The large number of 

synonyms that have arisen in consequence of this variability in color, together 

with the variability itself, render the recognition and characterization of the 

species exceedingly difficult. ‘The abundance of the material accessible for 

the study of the species occurring north of Mexico renders this part of the 

work comparatively easy, and demonstrates clearly the large amount of both 

individual and geographical variation one must be prepared to recognize, 

frequently at least, in the different specific representatives of this perplexing 

group. Some of the Mexican species seem to be fully as variable in colora- 

tion as any that are met with in the United States, so that color alone becomes 

a wholly unsafe guide for the determination of the species. On the other 

hand, Sciurus fossor, of the west coast of the United States, is as constant 

in its coloration as any Mammal with which I am acquainted, and the Brazilian 

form of Scturus @stuans, although widely distributed, presents only a small 

range of variation in either color or size. The large Squirrel of Western 

Brazil and the neighboring region to the westward (S. variabilis), though 

subject to considerable variation in color, is far less variable than some of the 

Mexican and North American ones. Three, at least, of the Central American 

forms also vary less than many of the others: these are Sczwrus gerrardi, 

S. tephrogaster, and S. @stuans var. rufjoniger, which range southward into 

the northern States of South America. 

The material at my command, though large in amount (probably con- 

siderably exceeding that ever before collectively examined by any previous 

investigator), is quite insufficient fora satisfactory study of the tropical forms, 

and the results arrived at are considered as open to future revision. Among 

-_ the numerous (some thirty or more) nominal species of authors, I have been 

able to recognize only nine or ten that seem to me valid, with two additional 

subspecies. These latter may possibly be entitled to specific rank, but I 

think that, on the whole, the number of species will, by future investigation, 

be still further reduced, rather than increased, and that I have erred in recog- 

nizing too many species rather than too few. In the majority of instances, 

I have been able to make the collocation of the nominal species with a good 

degree of confidence; in other cases, of course, only with much doubt; while 

two or three names I have been wholly unable to identify. One is doubtfully 

American, and one or two I have provisionally adopted as possibly valid 

species are yet unknown to me from specimens. 

In regard to the geographical distribution of the species, it is worthy 5 ] if ) 5 t=) 
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of note that the smallest species (Sciwrus hudsonius) is the most northern, 

and that the next smallest (Sctuzus @stuans) is the most southern, both 

occurring on the extreme boundaries of the habitat of the group. These 

again, in respect to the development oi the tail, are the least Sciurine; the 

long, full, bushy, distichous tail, so characteristic a feature of the Sciwri as 

distinguishing them from their allies, being in these two species very much 

shorter and narrower than in any of the others. In passing southward, we 

meet, next after S. hudsonius, with S. carolinensis, a species again below the 

average in size, with the tail only moderately developed, although there are 

some Mexican and Central American species equally small. The largest 

species, as well as the greatest number, and those with the largest tails, are 

Mexican; Western and Southern Mexico being apparently the centre of devel- 

opment, or metropolis of the group, as respects the two Americas. None are 

thus far known from any of the intertropical islands. 

As already observed, the American Sciwri form a group so homogeneous 

as not to be readily subdivisible. Taking, however, the relative length of the 

tail, and the number and character of the upper premolars, as a basis, with such 

other features as are most readily available, the species and subspecies may 

be conveniently (and somewhat naturally) grouped as follows :— 

SYNOPSIS OF THE SPECIES AND SUBSPECIES OF AMERICAN SCIURI. 

I. Tail very short and narrow, the caudal vertebra alone about two-thirds as long as the head and body ; 

tail to end of hairs abont one-seventh shorter than the head and body; premolars }, the 

first very small and often deciduous; a narrow, black, lateral line; size small. One 

species with four subspecies : 

1, Above grayish, mixed with yellowish or reddish, annulated with dusky, often with a strong 

wash of ferruginous along the middle of the back; below generally white, sometimes 
narrowly annulated with black; in one subspecies fulvous below. Hab.—Northern half 

of North) Americas. 2-2-2. c.-seee=e esis Sach boteelesiecltennieeineaeL eared S. HUDSONIUS. 

a, Above yellowish-gray, varied with black, with generally the middle of the back strongly 

washed with ferruginous; upper surface of the tail with the hairs rusty at the base and 
reddish-tipped, with a broad subterminal bar of black. Hab.—Northern North America 

east of the Rocky Mountains and northwestward to Alaska ........--.-var. hudsonius, 

b. Above varied with black and yellowish-rusty ; upper surface of the tail with the bairs gray 

at the base and gray-tipped, with a broad subterminal bar of black. Hab.—Central portion 
of the Rocky Mountains, and thence westward to the Sierra Nevadas....var. fremonti. 

c. Above dusky, strongly varied with reddish; upper surface of the tail with the hairs dark 

reddish-brown at the base, tipped with reddish, and with a very broad subterminal 

bar of black, sometimes occupying the whole of the terminal third. Hab.—Rocky 
Mountains between latitude 438° and 52°, and thence westward to the Cascade 

Ranges. 525.0230. s 0025 52 eee ee eee ee eee var, richardsoni. 

d. Above as in the preceding (var. richardsoni); tail with less black; beneath more or Jess 

strongly tinged with fulvous or rufous. Hab.—Pacifie-coast region from Northern Cali- 

forniaito Sitka. 22-2 (sock ee ee ee ee ee: var. douglasst. 
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IJ. Tail-vertebre about four-fifths (five-sixths to three-fourths) the length of the head and hedy; ‘tail, 

with the hairs, rather longer than the body (in most of the species one-twelfth longer), 
generally fulland bushy. Premolars usually 7; ina few species }. Size large or medium: 

A. Premolars 7: 

2. Above whitish-gray, varied (except in one subspecies) with fulvous; beneath white; middle 

of back more or less brownish ; an indistinct fulvous lateral line; ears never conspicu- 

ously tufted. Hab.—Southern parts of Canada, the United States east of the Plains, 
and southward to Southern Mexico and Guatemala --.......... .....S. CAROLINENSIS. 

a. Above whitish-gray, with generally a small, narrow, brownish area along the middle of 

the back; length from nose to tail 10.00 inches or more; runs frequently into melanistic 

phases, which are sometimes wholly black. Hab.—United States and Southern Canada 

southward to the Louisianian fauna .-..-.....--. tceease accett ceo tena var. leucotis. 

b. Smaller; generally less than 10.00 inches in length; greater part of dorsal surface 

brownish, sides only whitish-gray; rarely runs into melanistic phases. Hab.—South 
Atlantic and Galf States and southward .........-....---..----.----- var. carolinensis. 

e. Still smaller; plain dull-gray, unvaried with fulvous; middle of the back darker. 

HGP ——YUCAPAM satel ale ea a emit ama sls) =i SAD BOCES ER Mato acnone mareserae var. yucatanensis. 

3. Above dark bluish-gray; a dorsal band of bright chestnut; a distinct black lateral line; no 
fulvous suffusion ; below white; ears very large, each with a conspicuous tuft or pencil 

of long hairs, as in S. vulgaris ; runs into melanistic phases. Hab.—Rocky Mountains 

of Colorado; Southward:into Arizona..22.. 22222 o-cc-~ occ cane esicee oe sauce S. ABERTI. 

4. Above dark brown, varied with yellowish-gray, or black, varied with fulvous; beneath 

deep brownish-red; color very variable. Hab.—Southern Mexico und Central 

JN TIE E Baca sO SCH OLD OSE CROC CERO UED eee cee Nocera ee cree cas S. BOOTHIE. 

5. Above gray, varying from whitish to dark iron-gray, generally with a large patch of yellow- 
ish-rusty on the nape and lower part of the back; beneath pure white, yellowish-white, 

or deep golden-yellow ; pelage generally ringed with bright fulvous beneath the surface ; 

tail rather narrow; very variable in coloration. Hab.—Southern Mexico..S. LEUCOPs. 

6. Above dark gray, varying from whitish-gray to dusky iron-gray; beneath deep reddish- 

orange, invading irregularly the gray of the sides, the red wash of the sides sometimes 

nearly meeting on the dorsal line at the shoulders; pelage soft and full; tail bushy. 

Hab.—Southern Mexico and Guatemala ......-..--.-----------------S. AUREOGASTER. 

7. Above dark olivaceous-brown, minutely varied with yellowish or rufous; beneath gray 

varying to rufous; tail rather narrow; Jength about 9.75; tail with the bairs abont 
the same or a little less; size and general appearance of S. @stuans var. rufoniger, but 
with two upper premolars instead of one; smaller than either of the preceding, with 

narrower and shorter tail. Hab.—Southern Mexico, Central America, and northern 

portions of South America...--......----------+-----+ --+--------- S. TEPHROGASTER. 

B. Premolars }: 

8. Color above generally some shade of gray, but extremely variable; rusty and melanistic 

phases very prevalent; size large; tail broad and bushy. Runs into three subspecies. 

Hab.—Eastern United States westward to the Plains......-.---..------------ S. NIGER. 

a. Length abont 13.00 inches; color variable, but with the nose and cars white, contrasting 
with the color of the rest of the dorsal surface; generally whitish-gray above, running 

into rufous; below generally fulvous or rnfous; dusky phases frequent. Hab.—Sonth 
Mil axiiiC An CGT SCALES AoE e Seares oe eisa a eae cc cela ea ane esaeac neicteels nem aintet el var. niger. 

b. Smaller; length generally less than 13.00 inches; similar in color to var. niger, but with 

the nose and ears not white, in contrast with the rest of the dorsal surface. Hab.— 

Northern Atlantic States from Virginia to New England......-..--..----- var, cinereus. 

c. Size of the lust; less variable in co'or; above dusky-gray, strongly suffused with rufous ; 

ears, feet, and ventral surface fulvous, varying to rufous ; occasionally dusky or black 

beneath. Hab.— Whole of the Mississippi Basin, extending westward to the Plains and 

northward into Dakota..---. .-.--. 2.0 cocees won cen eee enna ee nnee «WAT. Luedlovicianus. 
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9. Middle of the dorsal region dusky or black; rest of dorsal surface varied with dusky and 
yellowish-rnfous ; beneath dark reddish-brown, varying to fiery-orange; length about 

9.50 inches; tail full and bushy, rather longer than head and body. Hab.—Southern 

portion of Central America and the northern portion of South America...S. GERRARDI. 

10. Size rather small; length about 8.00 to 9.00 inches; above dark olivaceous-brown, minutely 

varied with yellowish or rufous; beneath fulvous or rufous; tail rather narrow, occa- 

sionally decidedly cylindrical toward the end. Hab.—Brazil, Northern South America, 

and Central America. Runs into two well-marked subspecies .... -....-.. .S. ASTUANS. 

a. Length about 8.00 inches; tail edged with pale yellowish; smaller and less rufous than 
the next. Had.—Brazil and Guiana..--....--.----. -.-.---. -0-2 22. =e var. wstuans. 

b. Length about 9.00 inches; tail edged with red, varying in tint from light yellowish- 
red to dark cherry-red; general color above rather more rufous than in var. 
estuans; also rather redder below. Hab.—Northern South America and Central 

» TANG OR So teno ponoas sasse9 sacs Aas8t faso05 So05S6 goeted oseesueesseesses var. rufoniger, 

Ill. Tail-vertebre alone equal to the length of the head and body; tail with the hairs one-seventh to 
one-fourth longer ; size large; premolars }: 

A. Tail full, bushy : 
11. Above dark pure-gray; beneath white; tail black, washed with white. Hab.—Pacific 

coast from the Columbia River southward to San Diego, Lower California; not east of 

thei Coastiian ges seo mee seelee ase nee eie seem ie cree eteeie a= ele) eee eh OSSO rs 

12. Above clear gray, except the middle of the dorsal region, where the color is mixed yellowish- 

brown and black; beneath generally white, varying at some localities to yellowish- 

fulvous ormnfous., ab:i—Mexicoic-eesetnsces\eselas= eisai a= sae engccce S. COLLLAL, 

13. Above black, varied with ochre-yellow and rufous; beneath white, fulvous- or brownish- 

ted; tail black at base and centrally below, edged broadly with red or yellowish-red, 
appearing mainly of this color at the surface ; pelage short and sparse, especially below. 

Hab.—Western Brazil, and thence westward to the eastern base of the Andes, and from 
Bo.ivia northward to New Grenada.< - =. - 2 2-6 s2-0 cocnns eee enn arcsec S. VARIABILIS. 

B. Tail natrow ; pelage coarse and rigid: 

14, Color variable, running into both albinistic and melanistic phases; generally more or less 
black above, varied with fulvous and red beneath. Hab.—Southern Mexico and Central 

PSC YB ope Moeeco NSSCCo as need Scan eaedede CHOnsE GsacSo coeds case 8. HYPOPYRRHUS, 

I.—Species inhabiting North America north of Mexico. 

SCIURUS HUDSONIUS Pallas. 

Chickaree. 

Var. HUDSONIUS. 

Eastern Chickaree, 

Sciurus vulgaris ForsTER, Phil. Trans 1xii, 1772, 378. 

Sciurus vulgaris, e, hudsonicus ERXLEBEN, Syst. Anim. 1777, 416. 

Sciurus hudsonius Parias, Nov. Spec. Glir. 1778, 376.—GMELIN, Syst. Nat. i, 1788, 147.—ScHREBER, 
Siiugeth. iv, 1792, 777, pl. cexiv.SuHaw, Gen. ZoOl. ii, 1801, 140.—KuHL, Beitriige zur Zool. 

1820, 66.—DrsMarEst, Mammal. ii, 1822, 340.—Saprnx, Franklin’s Narr. 1823, 663.—Har- 

LAN, Faun. Amer. 1825, 185.—Gopman, Am. Nat. Hist. ii, 1826, 138.—RicHaRDsoN, Fauna 

Boreali-Amer. i, 1829, 187, pl. xvii—Fiscuer, Synop. Mam. 1829, 349.—Gapper, Zodl. Jour. 

v, 1830, 205.—“ F. Cuvier, Suppl. Buff. Hist. Nat. i, Mam. 1831, 303.”—BacHMan, Proce. Zodl. 

Soc. Lond. vi, 1838, 100; Charlesworth’s Mag. N. H. iii, 1839, 383—THompson, Nat. Hist. 

Vermont, 1842, 46; App. 1853, 14 (albino).—DrKay, New York Zv0l. i, 1842, 61, pl. xvii, fig. 2.— 

WAGNER, Suppl. Schreber’s Siiuget. iii, 1843, 178.—Scninz, Synop. Mam. ii, 1845, 12 —Av- 
DUBON & BacuMaN, Quad. N. Am. i, 1849, 125, pl. xiv—Woopuousg, Sitgreaves’s Exp]. Col- 

orado and Zuni Rivers, 1853, 53 (Indian Territory)—KeEnnicorTt, Pat. Off. Rep., Agr., 1856, 

(1857), 67, pl. vii—Bairp, Mam. N. Am. 1857, 260, pl. xlvi, fig. 1—THomas, Trans. Ill. State 
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Agric. Soc. iv, 1860, 656.—Hatr, Canad. Nat. and Geol. 1861, 290.—MAxIMILIAN, Wiegm. Arch. 

f. Naturg. 1861, 73.—Ross, New Edinb. Phil. Journ. xiii, 1861, 162; Nat. Hist. Rev. 1862, 

274 (to Arctic Circle).—Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 418.—ALLEN, Bull. 

Mus. Comp. Zodl. i, 1869, 223; Proc. Bost. Soc. Nat. Hist. xiii, 1470, 188; ib. xvii, 1874, 43, 

Bull. Essex Inst. vi, 1574, 57.—Gi_pin, Proce. and Trans. Nova Scot. Inst. Nat. Sci. ii, pt. iii, 

1870, 12.—STEVENSON, Hayden’s Rep. U. 8. Geol. Survey Wyom. 1871, 461.—Abams, Field 

and Forest Rambles, 1873, 98, 295.—Mrrriam, U. 8. Geolog. Surv. Terr. 6th Ann. Rep. 1872, 

663.—GRINNELL, Ludlow’s Black Hills of Dakota, 1874, &1. 

Sciwrus hudsonius var. hudsonius ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 238. 

Sciurus carolinus Orp, “‘ Guthrie’s Geog. (2d Am. ed.) ii, 1815, 292.” 

Sciurus rubrolineatus DESMAREST, Mam. ii, 1822, 333. 

Tamia hudsonia LESSON, Man. Mamm. 1827, 231. 

Tamias rubrolineatus SCHINZ, Syn. Mam. ii, 1843, 48. 

Ecureuil @ Hudson, F. Cuvier, Hist. des Mam. livr. xlvi, 1821. 

Var. RICHARDSONI. 

Richardson’s Chickaree. 

Sciurus richardsoni BACHMAN, Proc. Zoil. Soc. Lond. vi, 1838, 100; Charlesworth’s Mag. Nat. Hist. iii, 1839 
385; Journ, Acad. Nat. Sci. Phila. viii, 1839, 64; Townsend’s Narrative, 1839, 318—AuUDUBON 

& BacuMan, Quad. N. Am.i, 1849, 41, pl. v—Barrp, Mam. N. Am. 1857, 273.—Cooprr, Nat. 

Hist. Wash. Ter. pt. iii, 1860, 79.—SucKLEY, ibid. 97, 121.—STEVENSON, Hayden’s Rep. U. 8. 
Geol. Surv. Wyom. 1871, 461. 

Sciurus hudsonius var. richardsoni ALLEN, Proc. Bost. Soc. Nat. Hist. xvii, 1874, 288. 

Var. DOUGLASSI. 

Western Chickaree. 

Sciurus hudsonius, var. 3. RICHARDSON, Faun. Bor.-Am. i, 1829, 190. 
Sciurus hudsonius RICHARDSON, Zobl. Beechey’s Voy. Mam. 1839, 8 (banks of the Columbia). 
Sciurus douglassi Gray, Proc. Zoil. Soc. Lond. iv, 1836, 88 (no description).—BacuMAN, Proc. Zodl. Soc. 

Lond. vi, 1838, 99; Journ. Acad. Nat. Sci. Phila. viii, 1839, 63; Charlesworth’s Mag. Nat. Hist. 

iii, 1839, 383; Townsend’s Narrative, 1839, 317.—WaGner, Suppl. Schreber’s Siuget. iii, 

1843, 177.—ScuINnz, Syn. Mam. ii, 1845, 10.—AupDuBoN & BacuMan, Quad. N. Am. i, 1849, 370, 

pl. xlviii—Bairp, Mam. N. Am, 1857, 275.—Coorer, Nat. Hist. Wash. Terr. pt. iii, 1860, 79.— 

SuckLry, Nat. Hist. Wash. Terr. pt. iii, 1860, 97, 121—Gray, Ann. and Mag. Nat. Hist. 3d 

ser. xx, 1867, 418.—Hrnsuaw, Ann. Rep. Chf, Engineers for 1876, App. ii (1876), 310. 

Sciurus hudsonius var. douglassi ALLEN, Proc. Bost. Soc, Nat. Hist. xvii, 1874, 288. 

Sciurus townsendi BACHMAN, Journ. Acad. Nat. Sci. Phila. viii, 1839, 63 (MS. name). 
Sciwrus lanuginosus BACUMAN, Proc. Zool. Soc. Lond. vi, 1838, 101 (partial albino); Charlesworth’s Mag. 

Nat. Hist. iii, 1839, 387; Journ. Acad. Nat. Sci. Phila. viii, 1839, 64; Townsend’s Narrative, 

1839, 320.—WaGneR, Schreber’s Siiuget. iii, 1843, 180.—ScuiNnz, Synop. Mam. ii, 1845, 11.— 

AUDUBON & BACHMAN, Quad. N. Am. i, 1849, 199, pl xxv. 
Sciurus mollipilosus AUDUBON & BacuMan, Proc. Acad. Nat. Sci. Phila. i, 1842, 102; Journ. Acad. Nat. 

Sci. Phila. viii, 1842, 316; Quad. N. Am. i, 1849, 157, pl. xix. 
Sciurus belcheri Gray, Aun. & Mag. Nat. Hist. x, 1842, 263; Zodl. of the Sulphur, 1844, 33, pl. xii, fig. 2 

(mouth of the Columbia), 
Sciurus suckleyi BARD, Proc. Acad. Nat. Sci. Phila. vii, 1855, 333; Mam. N. Amer. 1857, 276 (foot-note). 

Small Brown Squirrel, Lewts & CLARKE, Exped. ii, 1814, 174. 

Small Gray Squirrel, Lewis & CLARK#, ibid. 173. 

Var. FREMONTI. 
. 

Fremont’s Chickaree. 

Sciurus fremonti AUDUBON & BACHMAN, Quad. N. Am. iii, 1853, 237, evlix, fig. 1—Bairp, Mam. N. Am. 

1857, 272. 
Sciurus douglassi var. fremonti Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 419. ’ 
Sciurus hudsonius var. fremonti ALLEN, Proc, Bost. Soc. Nat. Hist. xvii, 1874, 288; Bull. Essex Inst. vi, 

1874; 65.—Coves & Yarrow, Whtéler’s Expl. and Sury. West of 100th Merid. v, Zodlory, 
1376, 117. 

43 M 
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Var. HUDSONIUS. 

Eastern Chickaree. 

Average length from the end of the nose to the base of the tail 6.75 

(for New England specimens); tail, to end of vertebra, 4.50; tail, to end 

of hairs, about 6.00. Above, pale grayish-fulvous, each hair narrowly once or 

twice ringed with black; below, pure white, or white with faint annulations 

of black. Generally, the middle of the back is red, this color forming a 

broad mesial band, extending from the front of the head continuously to the 

end of the vertebrae of the tail. In many specimens, there is a short, con- 

spicuous, black, lateral line. The ears are blackish toward and at the end, 

and have, in winter, a short, bushy pencil, or tuft. The upper surface of the 

feet is generally more or less tawny, often bright golden, but sometimes is 

of the same tint as the sides of the body. The tail above is centrally of 

the same color as the back, bordered with a conspicuous, broad bar of black, 

aud edged and tipped with yellowish; below, yellowish-gray. 

Different specimens from the same locality vary greatly in color irre- 

spective of season or sex. A small proportion of the specimens have a 

conspicuous black lateral line separating the white of the lower surface from 

the gray of the upper surface. Generally, not more than one specimen in ten 

is thus marked, and such specimens are found, on careful examination, to be 

in summer pelage. Yet only a small proportion of those in summer pelage 

are thus marked, while I have never met with it in any specimen in winter 

pelage. Many of those thus marked are evidently the young of the year, 

and I am hence led to believe that it is a temporary feature of coloration 

characteristic of animals less than a year old, and that it permanently disap- 

pears with the first autumnal moult. I find, however, two specimens with a 

distinct lateral line that are adult females. The same mark occurs in the 

other varieties of this species, but it is often absent in those in winter pelage. 

Its more frequent presence in specimens of the western forms is easily 

explainable, in part at least, from nearly all having been collected in summer. 

The red mesial band of the dorsal surface varies greatly in tint and in 

breadth, being sometimes merely a narrow line, and again occupying more 

than one-third of the dorsal surface. The color of this band varies from 

light yellowish-red to dark cherry-red. The hairs of the middle portion of 

the band are generally wholly red to the ends; at other times, they are all 
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distinctly ringed with black. Young specimens having the black lateral line 

wholly lack the red dorsal stripe, or have it only faintly indicated. In 

autumnal specimens, the black lateral line is faintly indicated, and the 

middle of the back has the dorsal stripe obscurely defined. Winter speci- 

mens, as a rule, are decidedly redder than summer specimens. Examples 

from the same locality, collected at the same season, vary greatly in respect 

to the tint of the red dorsal band, as well as in respect to its extent. No. 1484 

(Coll. M. C. Z.), a winter specimen from Maine, has the dorsal band very broad 

and of a light yellowish-red; this specimen is one of the lightest of the 

whole series. Others, however, are scarcely darker, imperceptibly grading 

into No. 2491 (Coll. M. C. Z.), also from Maine (but taken in November), in 

which the dorsal stripe is dark red, annulated with black, the red being nearly 

as dark as in the lighter phases of var. richardsoni. 

The lower surface is generally pure white, with the hairs dusky at the 

base; sometimes grayish-white, in consequence, in part, of the duskiness of 

the base of the hairs being only partly hidden by the white tips, and in part 

from the white tips of the hairs being annulated with black. In a large 

proportion of the specimens, the hairs of the lower surface are in part annu- 

lated near the tips with black; in some specimens, nearly all are so annulated, 

giving a distinctly grayish aspect to the ventral surface; in many others, a 

close inspection is necessary in order to discover any that are annulated ; not 

a few are absolutely without dusky avnulations. Summer specimens with a 

black lateral line have the ventral surface intensely white, the white extending 

nearly to the base of the hairs. The dusky annulations are more developed 

in northern specimens than in southern; but Massachusetts specimens fre- 

quently present them. They are more common in specimens from Maine, 

while in specimens from Nova Scotia, Labrador, and the Fur Countries these 

dusky annulations form a conspicuous feature of the coloration. 

As already noted, the color of the feet varies from pale fulvous-gray to 

rusty-golden. The general color of the dorsal surface (including the upper 

surface of the tail) varies from quite pure gray to pale fulvous, annulated with 

black. The ears are generally dusky or blackish on the dorsal surface, washed 

with fulvous or rufous; in winter, bushy-haired and penciled; in summer, 

covered merely with short hairs. 

In summer, the soles of the feet are naked, often wholly so to the heel; 

in winter, they are wholly thickly furred, only the tubercles at the base of 
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the toes being naked. The gencral pelage is also much fuller, longer, and 

softer in winter than in summer. 

The skull presents the usual range of individual variation so often noted 

in these papers, especially in respect to the form of the nasal bones. ‘These 

vary greatly in width, especially posteriorly, and also in respect to length. 

In skulls of the same general size, the width of the nasals posteriorly varies 

from 0.10 to 0.15 of an inch, or nearly 33 per cent. of the average width. 

They also vary greatly in respect to their posterior outlines, being generally 

more or less emarginate, but vary from squarely truncate to deeply emarginate. 

As already noted in the general remarks upon the genus Sciwrus, the first 

premolar is generally present, though often so minute as to readily escape 

detection. I find it more frequently present in New England specimens 

than in those from Fort Simpson, H. B. T. In the former, it is to be found 

in about two specimens out of three; in the latter, in only about one in six! 

It is also pretty unifurmly present in Pennsylvania specimens. 

As shown by the subjoined tables of measurements, northern specimens 

are considerably larger than southern ones. Specimens from Minnesota, and 

thence westward to the Black Hills, appear to be larger than those from the 

Fur Countries, as often happens in other species of North American Mammals. 

On the other hand, Pennsylvania specimens are larger than those from 

Massachusetts, New Hampshire, and Maine. Taking the skulls as a basis 

for comparison, twelve skulls from Upton, Me., have an average length of 

1.73, while ten skulls from Greensburg, Pa., average 1.80. Ten others 

from Fort Simpson, H. B. T., average very nearly 1.85, or 0.12 (about one- 

seventh) more than those from Maine. The length of fully adult specimens 

from Maine and New Hampshire (measured from the end of the nose to the 

base of the tail) rarely exceeds 6.75, and very often falls below 6.50; 

Massachusetts specimens frequently exceed 7.00, and not often fall below 6.75 

while Pennsylvania specimens are still larger. Specimens from the Fur 

Countries are still larger, apparently averaging 7.75. 

In respect to other geographical variations, specimens from high northern 

localities are paler and more fulvous than those from the United States, and 

are more annulated beneath with black. The brightest or reddest specimens 

in the collection are from New York, Pennsylvania, and Ohio, in which, also, 

annulations below are infrequent. New England specimens are scarcely 

different in color from those from the Middle States; Maine specimens being, 
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on the whole, rather more distinctly annulated with black below. Nova 

Scotia and Labrador specimens, as well as those from the different posts of 

the Hudson’s Bay Company and Alaska, have the hairs of the ventral surface 

very strongly annulated, and the dorsal band narrower and paler, often inclining 

strongly to fulvous. Specimens from the Upper Missouri, Yellowstone, and 

Black Hills are paler, and hence more fulvous, than those from east of the 

Mississippi. 
Var. RICIARDSONI. 

Richardson's Chickaree. 

VarieTaL Coars.—Length, from end of nose to base of tail, about 7.50; 

tail to end of vertebree about 5.90; to end of hairs 7.60. Above pale yel- 

lowish-gray; middle of the back dark brownish-red; beneath white, more or 

less distinctly annulated with black, as in northern examples of var. hudsonius. 

Generally, the gray of the dorsal surface is separated from the white of the 

ventral surface by a conspicuous black line. Tail centrally above like the 

middle of the back, with a broad subterminal bar of intense black faintly 

washed with yellowish-gray; often the terminal third is wholly black exter- 

nally; beneath, the tail is centrally reddish-gray, bordered with black faintly 

washed with yellowish-gray. ars black at the tip, bushy-tufted. Feet gen- 

erally of the same gray tint as the sides of the body, but sometimes reddish. 

The general color above varies from yellowish-brown to dark reddish- 

chestnut, with annulations of black. The rufous of the dorsal surface is 

generally strongest along the mesial line, where it frequently forms a broad 

dorsal band, which gradually passes into the color of the sides of the back. 

The black lateral line is generally well marked, often very prominent, even 

in winter specimens, but is occasionally wholly obsolete. The hairs of the 

tail are generally dark chestnut-red at the base, with a broad subterminal bar 

of black, and are tipped with yellowish-white. In some of the specimens, as 

those from Saint Mary’s, Rocky Mountains, the tail is almost wholly jet-black ; 

generally the -hairs are reddish, often dark reddish-chestnut at the base, 

with pale yellowish-gray tips. 

This variety appears to reach its extreme phase of development in the 

vicinity of Saint Mary’s and the Bitter Root Valley in the Rocky Mountains. 

Specimens from about Fort Benton and the eastern base of the Rocky 

Mountains in Montana and Northern Wyoming are less strongly marked, 

but generally incline more to this variety than to var. fremont? or than to hud- 
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sonius proper. Two specimens, however, from Chief Mountain Lake, forty- 

ninth parallel, nearly typically represent this variety. On the other hand, speci- 

mens from the Cascade Range and thence westward merge gradually into 

var. douglassi, differing mainly from the latter in being white below instead 

of fulvous. 
Var. DOUGLASSI. 

Western Chickaree. 

VarieTaL Cuars.—Length to base of tail 7.50; tail-vertebree 4.75; tail to 

end of hairs 6.75. Above fuscous, minutely varied with pale rufous and black, 

the middle of the back more or less dark rufescent. Beneath varying from 

white through pale fulvous to bright tawny and buffy-orange; at the north- 

ward, much annulated with black, as in var. hudsonius. In winter specimens, 

the ears are conspicuously tufted with black. A prominent black lateral line, 

especially in summer specimens. ‘Tail gray, fulvous or rufous centrally, with 

a broad subterminal bar of black, and a broad edging of pure white, gray, or 

fulvous. 

The specimens in the collection vary considerably in respect to the color 

of the dorsal surface, and still more so in respect to that of the ventral sur- 

face. The general color of the upper surface is fuscous yellowish-brown, 

minutely varied with black, with the middle of the back generally more or 

less strongly dark reddish-brown, forming sometimes a well defined dorsal: 

band, as in var richardsoni. Often the middle of the back is not perceptibly 

more rufous than the sides, and, when it is so, the color of the middle of the 

back generally fades gradually into the general color. Specimens from the 

same locality vary greatly in tint, both above and below. Thus, the Fort 

Crook specimens vary in the tint of the middle of the back from dark chest- 

nut-brown to reddish-yellow, and in the general color above from fuscous red- 

dish-brown to clear gray, faintly tinged with fulvous. ‘The lower surface in 

the same specimens varies from pure white to gamboge-yellow. The tail 

varies in color to a sumnilar degree, in some being centrally gray above, with a 

subterminal broad bar of black and a white border; while in others the gray 

is replaced by fulyous-gray, or even by dark rufous. 

The Fort Steilacoom specimens are equally variable, and also differ 

quite appreciably in the average from the Fort Crook specimens. No. 1958 

has the dorsal surface, including the tail, exactly as in a common dark phase 
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of var. hudsonius,—for instance, like No. 2043, from Mount Joy, Pa., 

and quite a number of others from New York, Massachusetts, and Maine. 

The lower surface, however, is rich buff. Other specimens are somewhat 

similar, differing in being darker above and paler below. Specimens from 

Puget’s Sound are profusely annulated below with black, while this feature is 

absent in California specimens. ‘The tail differs as widely in different speci- 

mens as it does in typical examples respectively of varieties hudsonius and 

fremonti, in some examples being gray and black, edged with white, in others 

deep rufous and black, edged with pale yellow. As will be further noticed 

under var. fremonti, some of the Fort Crook specimens are almost exactly 

like Colorado examples of fremonti, while others are intermediate between 

these and the usual southern phase of var. dowglassi. 

In respect to the dorsal surface, varieties douglassi and richardsoni are 

often indistinguishable, the fulvous color of the lower surface in douglassi 

being the only feature that serves to separate them. No. 8777, from the 

Lower Kwichpak, is exactly intermediate between them, while other speci- 

mens still further show a gradual intergradation. Var. doug/assi is merely 

var. richardson with the under parts tawny instead of white. This varies, 

as already noted, in specimens taken at the same locality and season, from 

pale buffy-gray to bright reddish-tawny or orange. In other specimens, the 

tawny is reduced to the faintest shade of fulvous, or is wholly replaced by 

pure white. The median dorsal band is sometimes wholly absent, though 

generally faintly traceable, and at other times is strongly developed. The 

color of the tail varies with the intensity of the tawny of the lower surface 

of the body. In those with a pale shade of tawny below, the hairs of the 

tail are yellowish-gray at the base and tipped with white. In those otter- 

yellow below, the tail-hairs are strongly yellowish at base and tipped with 

yellowish-white. The light ring surrounding the eye similarly varies from 

yellowish-white to tawny. 

In winter, the pelage is much softer and fuller than in summer; the ears 

are then tufted, and the soles densely furred. In summer, the ears are gen- 

erally tuftless, and the soles are more or less naked. 

Var. FREMONTI. 

Frémont’s Chickaree. 

Varierat Cuars.—Length of head and body 7.75; tail to end of vertebree 

4.75; tail to end of hairs6.50. Above dusky yellowish-gray; beneath pure white 
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or grayish-white, rarely with faint annulations of black. In summer speci- 

mens, there is generally a more or less distinct black lateral line ;.in many, 

it is, however, nearly obsolete, and is sometimes wholly absent, as it appears 

to be generally in winter specimens. The tail is black, edged with gray; the 

terminal third, however, often wholly black. The tail-hairs are at the base 

generally gray, but sometimes more or less fulvous, and even rufous. 

In this variety, the middle of the back is not generally redder than the 

rest of the dorsal surface; the reddish dorsal band, so characteristic of the 

other varieties, being absent. The general color above is hence nearly uniform 

gray, more or less strongly tinged with yellowish- or reddish-brown. The 

tail generally has also no fulvous or rufous at the base of the hairs, which are 

gray at base and tipped with whitish. These are the two principal features 

of distinction between the present variety and vars. richardsont and douglassi. 

Specimens, however, from various localities, have more or less red or fulvous 

at the base of the tail-hairs, and, in some specimens, the tail is washed with 

pale yellowish instead of white. In the extreme phase of this species, the 

tail is centrally above pure light gray, sometimes tinged slightly with yel- 

lowish or. rufous. No. 11679, from Fort Garland, Colo, has the tail 

centrally reddish-yellow to the end of the vertebra, and edged with pale 

yellowish-white. The general color varies from pale fulvous, varied minutely 

with black, to strong yellowish-rufous. The sides are usually paler than the 

back, but there is never a well defined dorsal band. ‘The feet and outer side 

of the limbs are frequently golden. 

Var. fremonti ranges from the eastern base of the middle portion of the 

Rocky Mountains to the Pacific (some of the specimens from Fort Crook, 

Cal., being undistinguishable from Colorado ones) and from New Mexico 

to Southern Montana and Idaho. Specimens from Bear Creek, Oregon, 

and from the Uintah Mountains are typically of this variety; Fort Bridger 

specimens are nearly so. Jarther northward, it passes into var. richardsoni, 

and in California merges imperceptibly into var. dowglaszi. Several of the 

California specimens (Nos 3848 and 3846, from Fort Crook) have the under 

parts pure white, the tail centrally gray and washed with white, and the 

upper surface uniformly colored; hence closely resembling var. fremont. 

Others (Nos. 3316 and 4664), from the same locality, are strongly fulvous 

beneath, like some (No. 1160, for example) of the specimens from the Upper 

Des Chutes Valley, and even more strongly so than Nos. 1956 and 1420, 
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respectively from Forts Steilacoom and Vancouver, which unquestionably rep- 

resent var. dowglassi. No. 4665 (from IT"ort Crook) is less fulvous than Nos. 

3316 and 4664, while in No. 3847 this tint is barely traceable, thus forming 

the passage to Nos. 3848 and 3846, which are wholly white below. In No. 

3847, the dorsal surface is quite strongly red, especially mesially, this tint 

being continued into the tail; but the lower parts show no trace of fulvous. 

Other specimens have the middle of the back faintly rufous. In these speci- 

mens, the pelage is fine and soft, and the gray of the upper surface is gener- 

ally less fulvous than in Colorado specimens. 

Specimens from the Wind River Mountain region of Northwestern Wy- 

oming present a peculiar combination of the characters of the three varieties 

(fremonti, hudsonius, and richardsoni) whose habitats there meet, very few 

of the specimens typically representing either variety, while not a few of 

them are almost as well referable to one variety as to the other. As already 

noticed, in the region of the Black Hills var. hudsonius loses much of its 

redness; the dorsal band becomes less distinct; the middle of the tail is 

paler; and the edging of the tail is yellowish-gray, instead of bright fulvous, 

or yellowish-red, as is the case in eastern specimens. In specimens from 

tiie sources of the Yellowstone River, particularly in those from the head of 

the Gros Ventres Fork, the Geyser region of the Yellowstone, etc., we have 

generally a strong approach to var. richardsoni, combined with some of the 

features of hudsonius, as the indistinct darkening of the middle of the dorsal 

region, the increase of black in the tail, and a deepening of the rufous of the 

base of the tail-hairs to dull reddish-chestnut. In other specimens, the dor- 

sal surface is like the dorsal surface in var. fremonti, with the tail presenting 

a combination of the characters of vars. richardsoni and hudsonius. No. 9828, 

from Yellowstone Lake, has the dorsal surface as in Black Hills specimens 

of var. hudsonius, and also as in very fulvous specimens of var. fremonti, while 

the rufous of the tail is that of var. richardsoni, but accompanied with much 

less black than is seen in typical examples of the latter. Other specimens 

have the color of the dorsal surface exactly as in average specimens of var. 

Jremonti, with the characters of the tail variously intermediate between vars. 

hudsonius and richardsoni, perhaps on the whole more resembling hudsonius. 

Wind River Valley specimens are much more reddish above, with a tendency 

to a well defined dorsal band, while in some there is scarcely more black in 

the tail than in average examples of var. hudsonius, the rufous of which, how- 
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ever, is much browner. Specimens without the dorsal band, and with more 

black in the tail, also so approach var. fremonti as to be as well referable to 

this as to var. hudsonius. Some of the Uintah Mountain specimens also pre- 

sent a decided approach toward var. richardsoni. 

GENERAL REMARKS RESPECTING SCIURUS HUDSONIUS AND ITS VARIETIES. 

DIFFERENTIAL CHARACTERS AND AFFINITIES.—The four subspecies of Sc?- 

urus hudsonius, namely, hudsonius,richardsoni,douglassi, and fremonti, are gener- 

ally readily distinguishable by their coloration, especially by the markings of the 

tail. In respect to size, var. hudsonius, as represented in the United States, 

is rather smaller than either of the others, but examples from Alaska and 

British North America equal the largest specimens of the other varieties. 

Vars. richardsoni, douglassi, and fremonti do not differ materially in size. All 

the varieties except fremonti have usually a more or less distinct reddish 

band along the middle of the back, which extends from the top of the head 

nearly to the end of the tail. This, in var. hudsonius, is yellowish-red; in vars. 

richardsoni and fremonti, it is of a much darker tint, generally dark brownish- 

red. All are white or grayish-white below, except var. douglassi, which has 

the ventral surface fulvous or buffy. The northern representatives of the 

three northern varieties (hudsonius, richardsoni, and douglassi) are generally 

finely annulated on the ventral surface with black; in their southern repre- 

sentatives and in var. fremonti, these annulations are generally absent. The 

dorsal surface in all is finely annulated with black, the general color varying 

from fulvous to rufous-gray. A conspicuous black lateral line is more or less 

prevalent in all, especially in summer, and particularly among young specimens 

of var. hudsonius. In winter, it is frequently, if not generally, absent in all, 

and in var. hudsonius almost invariably so; late in autumn, it is generally 

obscure. 

Var. hudsonius is distinguished by its lighter and more fulvous tints, 

being above generally pale yellowish-gray vr grayish-fulvous, finely annulated 

with black, with generally a rather broad dorsal stripe of yellowish-red. The 

middle of the tail dorsally is of the same color as the middle of the back; 

the central reddish portion is bounded with black, the latter being fringed — 

with pale yellow. 

Var. richardsoni differs mainly from var. hudsonius in the general color 

of the upper surface being darker or more rufous, with the dorsal stripe 
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brownish-red, and in the central portion of the tail being also dark brownish- 

red, with the enclosing black bar much broader and purer black and more 

narrowly fringed with yellowish. Often the terminal half of the tail is almost 

wholly black. 

Var. douglassi generally differs little in the general color of the dorsal 

surface from var. richardsoni, being, on the whole, rather darker or more 

fuscous. The tail, however, is less black, and is more broadly fringed with 

yellowish-white. The central portion (dorsally) is generally less strongly 

ferruginous, varying sometimes to gray. The ventral surface of the body, 

however, is tawny, thus furnishing, in typical examples, a very obvious 

distinctive feature. ; 

Var. fremonti generally lacks the central dorsal stripe, and the fulvous 

of the upper surface inclines more strongly to yellow. The tail is generally 

gray centrally above (sometimes more or less fulvous or rufous), with a broad 

enclosing zone of black, broadly fringed with pure white. 

These varieties, in their extreme phases, appear very distinct, yet wherever 

their respective habitats meet their characters become very much blended. 

Thus, as already noted, in Northwestern Wyoming, where meet the habitats 

of varieties hudsonius, richardsoni, and fremonti, a considerable proportion of 

the specimens received from this region can scarcely be referred to one of 

the varieties rather than to another. Many of the specimens present distinctly 

traces of the leading characteristics of the three forms; others, while present- 

ing considerable resemblance to hudsonius, incline most strongly to var. 

richardsoni; others, again, toward fremonti. Others still, both from this 

region and from localities much farther westward, combine the leading 

features of vars. richardsoni and fremonti. Specimens from the region where 

the habitats of richardsoni and douglassi meet are again variously intermediate 

between these two forms, being generally distinguishable only by the color of 

the ventral surface. In California, where the habitats of douwglassi and fre- 

monti meet, the same localities furnish typical examples of each form, with 

others variously intermediate between them. Professor Baird, in 1857, with far 

less material before him than has passed under the examination of the present 

writer, in referring to the gray-tailed specimens from California, says :—“In 

this condition the tail exactly resembles, in every respect, that of S. fremonti, 

and the two [S. douglassi and S. fremonti], comparing Nos. 1160 [S. douglass: 

from the Upper Des Chutes] and 520 [S. fremonti from Sawatch Pass, 
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Rocky Mountains], could not be distinguished from each other, except by 

the white belly of the latter. I consider it quite possible, if not very 

probable, that these may be two varieties of color of the same species.”* 

GEOGRAPHICAL DISTRIBUTION.—The habitat of Sciwrus hudsonius (includ- 

ing under this term its several varieties) embraces the greater part of the 

North American continent, extending northward to the limit of forest vegeta- 

tion and southward over the northern two-thirds of the United States. The 

eastern variety (subspecies hudsonius) has a far more extensive range than all 

of the others together; its habitat embracing nearly all of North America 

(north of about lat. 34°) east of the Rocky Mountains, and extending north- 

westward over most of Alaska. Its southern limit in the United States is 

quite irregular, terminating on the Atlantic coast near the Delaware Bay, 

but occupying the highlands of the interior as far southward as Northern 

Georgia and Northern Alabama, while one specimen in the collection of the 

National Museum is labelled as coming from as far south as Monticello, 

Miss. In the vicinity of Washington, D. C., it is occasionally found; I have 

lately seen a specimen from this locality, regarded as a rarity by the local 

collectors. In the Mississippi Valley, it is not common south of Central Illi- 

nois and Northern Missouri. Woodhouse, however, notes its occurrence 

in the Indian Territory. Northward, it is reported from Labrador and the 

region about Hudson’s Bay, and specimens are in the collection from as far 

north as Fort Anderson, the Yukon River, and Nulato. It extends westward 

to the eastern base of the Rocky Mountains. 

Subspecies richardsoni inhabits the Rocky Mountain region of Western 

Montana and Northern Idaho, ranging thence westward to the Cascade Range 

and northward considerably into British America, but to what distance is 

thus far not definitely known. Subspecies dowglassi occupies the Pacific 

coast from Central California northward to British Columbia, but is confined 

mainly to the narrow belt, west of the Coast Ranges. Its northern limit is 

not-yet known, but it ranges northward to Sitka, and probably to Southern 

Alaska. Subspecies fremonti occupies the more southern portion of the 

Rocky Mountains, from Southern Wyoming to. New Mexico, and thence 

westward over Utah, Southern Idaho, and Nevada to California. It is quite 

abundant in the mountains of Colorado, and there are also specimens in the 

collection from the Uintah Mountains. 

*Mamm. N. Amer. p. 277. 
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GEOGRAPHICAL VARIATION.—Subspecies hudsonius, as already noted, 

varies considerably in size and color with locality. As a rule, northern 

specimens are considerably larger than southern ones; but, on the other hand, 

New England specimens are much smaller than those from Central Pennsyl- 

vania or than those from localities farther west having the same latitude as New 

England Specimens from Minnesota and thence westward are among the 

largest examined. Northern specimens, as also those from the Black Hills, 

are paler or more fulvous than specimens from the eastern portions of the 

United States; they are, at the same time, more distinctly annulated below 

with black. Specimens from the [astern and Middle States are hence more 

intensely white below and more rufous above than those from more northern 

localities. Var. richardsoni appears to attain its greatest degree of special- 

ization in the Bitter Root Range, near the eastern boundary of Idaho Terri- 

tory, ranging more toward the hudsonius phase farther eastward, and toward 

fremonti and douglassi respectively southward and westward. Var. dowglassi 

varies quite markedly with the latitude, southern specimens being smaller 

than northern ones, and somewhat differently colored, especially in being 

less annulated with black below. -Var. fremonti appears to be more constant 

in its coloration than either of the others, and the differences presented by 

different specimens appear to be more individual than geographical. 

SYNONYMY AND NOMENCLATURE.-—Neither of the varieties of Sciwrus 

hudsonius has any very prominent synonyms. The eastern form was at first 

referred by Forster to the Sciurus vulgaris of Europe. . Erxleben, in 1777, 

likewise referred it to S. vu/garis, but distinguished it as var. hudsonicus. 

The following year it was described by Pallas under the name Sccurus hud- 

sonius, by which name it has ever since been currently known. Ord (accord- 

ing to Baird), in 1815, applied to it the name carolinus. The name rubro- 

lineatus of Desmarest is the name of a nominal species, recognized by only 

a few writers, referable to hudsonius. Following the strict rule of priority, 

the name should probably be written hudsonicus (from Erxleben), this being 

the first distinctive appellation given to this form, it having apparently a pri- 

ority of one year over hudsonius. 

The next form designated by a systematic name is var. dowg/ass?, first 

named by Gray in 1836, and first described by Bachman in 1838. It is the 

“Small Brown Squirrel” of Lewis and Clarke, and the “Sciurus hudsonius 

var. 6” of Richardson, based on Lewis and Clarke's description. Gray 
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renamed the same form bedcheri in 1842, and Baird, in 1855, distinguished 

Sciurus suckleyi, which two years later, after the reception of additional 

specimens, he himself referred to douglassi. The S. lanuginosus of Bach- 

man is based on a white-bellied, light-colored specimen, said by Townsend 

to have been collected at Sitka. It agrees very well with the light-colored; 

white-bellied phase of dowglassi from Fort Crook, Cal, and I have little 

doubt is referable to dowglossi. Professor Baird, however, regarded it, after 

an examination of the specimen, as an albinistic example of S. richardsoni, 

admitting, however, that it is possibly referable to dowglass?, which view the 

locality, if correctly stated, certainly favors. To this variety is also refera- 

ble the S. mollipilosus of Audubon and Bachman, based on a specimen from 

the “northern parts of California”, in which the lower parts were cinereous, 

slightly tinged in places with rufous. 

The form next specifically distinguished was the S. richardsont of Bach- 

man, based on a small specimen from the “high range of the Rocky Mount- 

ains, west of the great chain” (probably the Bitter Root Range). Itis not 

the same, however, as the S. hudsonius var. @ of Richardson, as supposed 

by Bachman. This is the origin of the name réchardsoni, which appears to 

have no synonyms. 

Var. fremonti was first described by Audubon and Bachman, in 1853, 

from a specimen collected by Frémont in the vicinity of the South Pass. A 

second specimen, from Sawatch Pass, was described by Baird in 1857, at 

which time these two were the only specimens known. This form is also 

fortunately without synonyms. Gray, in 1867, regarded it asa variety of S. 

douglassi. 

Since 1857, when Professor Baird treated each of these forms as dis- 

tinct species, the material available for their study has vastly increased. The 

specimens of var. fremonti have increased from the two then known to 

upward of fifty. The five specimens of var. s?chardsoni have increased to 

upward of forty. Many additional examples of var. dowglassi have also come 

to hand, together with a large series from Northwestern Wyoming, collected 

under the auspices of the present Survey, illustrating the unquestionable 

intergradation of the Rocky Mountain forms with the eastern or hudsonius 

type. While this additional material places beyond reasonable doubt the 

complete intergradation of these diverse geographical forms, the exact 

boundaries of their respective habitats remain yet to be determined, as well 
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as the peculiar phases of intergradation occurring over considerable areas 

where adjoining varieties presumably interblend. Not less important is the 

large series of the hudsonius type from Arctic America, which, under a 

slightly modified phase, is found to range throughout the great northern inte- 

rior of the continent and northwestward over the larger portion of Alaska to 

Norton Sound. 

TABLE VI.—Measurements of thirty-four specimens of SCLURUS HUDSONIUS var. HUDSONIUS.* 
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3 BR From tip of nose to— age end Length of— a 
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2 | 3 Es soit I ta fea aoe E 
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1449 | .....] Nulato, Alaska..| gt | 0.77 | 1.55 | 1.98 | 7.75 | 4.70 | 6.80 | 1.17] 1.93 | 0.52 | Fresh..... 
4431 33 | Fort Simpson, | ¢ | 1.05 | 1.72 | 2.05 | 7.80 | 5.30 | 7.30 | 1.35 | 1.80 | 0.68 | ...do ...- | Collector's meas- 

H. B. T. urements. 

cel GY meet oieaner eee Ss | 1.05 | 1.90 | 2.05 | 7.80 | 4.90 | 7.00] 1.50 | 1.85 | 0.70 |....do .....]...... do. 

4191 | 389 | G’t Slave Lake, | of }...--.|..-... PROG! 74657) 4s 70 G.' 20) feecen tases lect oe. mato; tease bese do. 

H.B. T. 

“804 Lake Winnipeg | 9 | 0.85 | 1.43 | 2.00 | 7.00 | 4.75 | 5.40 | 1.15 | 1.80 | 0.55 | Alcoholic. . 

1078 |......]| Minneapolis,Min} 2 | 0.80 | 1.55 | 1.90 | 8.50 | 5.10 | 7.00 | 1.17 | 1.80 | 0.57 |....do..... 

3807 -| Grand Menan...| 9 | 0.75 | 1.40 | 1.83 | 6.75 | 3.95 | 5.75 | 1.03 | 1.65 | 0.52 |....do..... 

3806 dg | 0.77 | 1.50 | 1.90 | 6.00 | 3,90 | 5.30 | 1.12} 1.70 | 0.54] .. do... 
372) Q | 0.78 | 1.55 | 1.85 | 6.00 | 4.50 | 5.40] 1.15 | 1.80 | 0.57 |....do.... 

Cith| ee oS | 0.77 | 1.55 | 1.85 | 6.69 | 4.00 | 6.00 | 1.15 | 1.75 | 0.50 |....do..... 

(0) eee Q | 0.73 | 1.45 | 1.82 | 6.80 | 4.40 | 5.25 | 1.13 | 1.65 | 0.50 |....do..... 

3636 ||...- =. Gardincr, Me .. | 2 | 0.79 | 1.50 | 1.90 | 6.65 | 4.50 | 6 1.15 | 1.75 | 0.48 |....do ...- 

(atl eee Norway, Me ....| 2 | 0.80 | 1.45 | 1.80 | 6.50 | 3.60 | 5.45 | 1.08 | 1.20 | 0.50 |....do...- 

Ld | peoner| eEeG Cease eae Q | 0.85} 1.50 | 1.85 | 7.00 | 4.45 | 5.95 | 1.17 | 1.65 | 0.63 |....do..... 

3721 Q | 0.89 | 1.42 | 1.88 | 6.78 | 4.50 | 6.70 | 1.20 | 1.75 | 0.65 |....do ..... 

3726 Q | 0.75 | 1.45 | 1.85 | 6.45 | 5.00 | 6.70 | 1.20 | 1.88 | 0.53 !....do..... 

3723 Q | 0.82 | 1.50 | 1.92 | 6.10 } 4.75 | 6.CO | 1.14 | 1.87} 0.65 |....do..... 

3735 Q | 0.85 | 1.57 | 1.90 | 6.80 | 3.50 |-5.48 | 1.15 | 1.78 | 0.60 |....do..... 

3719 |. Q | 0.85 | 1.40 | 1.98 | 7.00 | 5.00 | 6.15 | 1.14 | 1.78 | 0.60 |....do ..-.. 
3725 -| Q | 0.77] 1.42 | 1.78 | 6.45 | 4,45 | 5.37 | 1.10] 1.70 | 0.55 |....do..... 

995 |. os | 0.78 | 1.42 | 1.20 | 6.35 | 4.57 | 6.30] 1.15 | 1.82 | 0.65 |....do..... 

3720 o | 0.75 | 1.50 | 1.90 | 6.25 | 4.35 | 6.10 | 1.15 | 1.83 | 0.60 |....do...-. 
1)02 o | 0.77 | 1.42 | 1.88 | 6.60 | 4.70 |...... 1.15 | 1.86 | 0.50 |....do..... 
14 Q | 0.83 | 1.44 | 1.90 | 6.80 | 4.50 | 6.25 | 1.12 | 1.82 | 0.62 |....do..--. 

3799 o | 0.82] 1.47] 1.90 | 6.75 | 4.70 | 6.45 | 1.14] 1.80 | 0.60 |....do..... 

3704 o | 0.83 | 1.50 | 1.00 | 6.75 | 3.50 | 5.40 | 1.20 | 1.82 | 0.63 |....do..... 
3573 |.....- Cambridge, Mass; ¢ | 0.85 | 1.60 | 2.01 | 7.25 | 4.45 | 6.50 | 1.25 | 1.87 | 0.60 |....do -.-.. 

74 ee Lynn, Mass... ..] co | 0.75 | 1.42 | 1.90 | 6.60 | 4.70 | 6.60 | 1.23 | 1.75 | 0.60 |....do..... 

05 eee Malden, Mass ..| 2 | 0.77 | 1.40 | 1.93 | 6.55 | 4.20 | 5.60 | 1.18 | 1.77 | 0.55 |....do..... 

160 |...... Springfield, Mass| ¢ | 0.£0 | 1.53 | 1.90 | 7.50 | 5.00 | 6.65 | 1.18 | 1.82 | 0.67 |....do ...-. 

2427 |...... Carlisle, Pa ..... ----4 0.20 | 1.50 | 2.00 | 7.25 | 5.00 | 6.50 | 1.20 | 1.80 ]...... edt eee From Baird’s 
Mamm. N.Am.. 

p. 270 
by DE Remarc Se-0 (eer eee .-=-| 0.80 | 1.50 | 1.85 | 7.00 | 5.00 | 6.25 | 1.10 | 1.75 }...... Es. dO-wene) |eeces< do. 
2429 |. 22... Monticello, Miss} -. | 0.80 | 1.50 | 1.85 | 6.25 | 3.50 | 4.25 | 0.80 | 1.30 |...... AW eras aren do. 

848 ae Elizabeth, N.Y | 9 |.----.|.----- ONG0) | b7s25) |) 200) || 6.85"| <2-5-|eoe cos |e coe. Fresh. -... Collector's meas- 

urements. 

* All fully adult specimens; tho females in nearly every case give evidence of having suckled young. The first 

four are from the National Museum; the cthers are from the Museum of Comparative Zoélogy, Cambridge, Mass. 
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TabLe VII.—Measurements of thirty six skulls of SC1URUS WLUDSONIUS var. IUDSONIUS. 

Ss Ss 2 5 ) 

F za |#¢ ee ae 
= a ens =" ISUC HRS S 
rd eed Wiese en eae fete cee 

: el@iele |£2/2 \-2le |2 |d\z 
ze) ‘ ; 3 FI = = 4 -~|ao sla ek Sy 
| Locality. a 3 PS si B|2 Zel| £ |S Ela Ly S 3 
2 7 ek ee ae a Mice [ee ee ice eee 
I Pia] 818] Sle ele ee 18 elses deena 
Ee s/e|]38}3/] 5 |#8leg] 4 alFalFe] A] 8! 
2 = 2 EI t=] a(S S5153| 8 1a Sis cs 3) s 5 
z B) Se | 2 Boh Soh ee ee ee) le, elie eae 
§ Paletelecce lee) era ee Nise SS Wis Hise Wise | SHS 

4276 | Fort Simpson, H. B. T.-...| gt | 1-90] 1. 0.€0 | 0.93 } 0.35 | 0.16 | 0.33 | 0.90 | 1.10] 0.60 

4277 go | 1.80) 1. 0.56 | 0.90 | 0.34 | 0.17 | 0.32 | 0.21 | 1.07 | 0.60 

4250 9 | 1.84] 1. (HAE NOAH ES Repsed| e-esos 0.33 | 0.19 | 1.07 | 0.€0 

4281 Jo | 1.88] 1. i 0.60 | 0.92 | 0.35 | 0.16 | 0.22 | 0.22 | 1.08 | 0.cO 

4283 oa | 1.85] 2 0. 0.57 | 0.91 | 0.32 | 0.15 | 0.32 | 0.2 1.05 | 0.60 

4284 9 | 1.84 | 1. 0. (eS ARES On eee be eal eed) bees] eeScc 

4286 o& | 1.8] 1. 0. (CS SFA CP Les | ara mee | 1.06 | 0.€0 

4287 -| of 11.81] 1 0. 0.54 . 92 1.07 | 0.60 

4238 1,81 | 1. 0. CRSP COGS eee aye] Arse ls 1.01 | 0.10 

4290 1,86 | 1. 0. (Uecrey PURS Jy ae Si es al es eis 1.08 | 0.00 

6168 D6. OSh|Ceaeee 10.3 70.16 | 0.52 | 0.85 | 0.27 | 0.17 | 0.22 }|......| 1.00 | 0.57 

6169 1859) 15039) 22sec 0.62 | 0.18 | 0.58 | 0.92 | 0.30} 0.18 | 0.2 0.20 | 1.02 | 0.56 

6L7L 10:20)) | 6s sees oe 0.65 | 0.14 | 0.55 | 0.91 | 0.28 | 0.18 | 0.2 0.22 | 1.02 | 0.5 

6172 1.75 | 1. 0. 1 

6173 1.80] 1. 0. 1 

6175 1.€0 | 1. 

6176 Meh MOOT eee a eueeceme || Ostia i Osens |] Osave eet fe etme mercies etal 

6178 1.83 | 1.08 

6179 1.84 | 1.05 

6180 1.€0 | 1.02 

908 1.75 | 0.97 

909 1.70 | 0.98 

912 17 1.00 

915 1.70 | 1.05 

917 1.76 | 0.98 

919 1.69 | 0.98 

924 1.67 | 0.97 

918 1. 72 | 0.98 

925 1.77 | 1.02 

922 1.75 | 1.02 

921 1.75 | 1.02 

920 a 1.73 | 1.00 

955 | Amherst, N. H..-........- ----| 1.80 |] 1.04 

935 | Malden, Mass ..........-.]..- 1.77 | 1.08 

933 | Cambridge, Mass ........ socal Ao | 502010260) | hOsn sal 1Oston Oso Ocho) [rocccel soe | saeees | cmeeen 

1986 | Massachusetts ?...........]..-. 12.80") 1202" |'0264) "OF505 70528) OFo5) | OF 905] Seco. occ cee] semaine tae aed leee meal eet 
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TasLe VIIL.—Measwrements of thirteen specimens of SCtURUS HUDSONIUS var. RICHARDSONI. 

: z 
2 B From tip of nose to— satin end | Length of — 3 

2 == : 3 2 | 3 ¢| 2 
3 5 Locality. : ; alte es Remarks. 
albert 3 2g 3S g ° S ; 

ale 2 Ml Mee al Wot fas eel fe 

QL S mules: |e feo: leer eb [sky aire | bee A 
\ eel 

11984 | 4585 | Chief Mt. Lako, 49°. | ¢ | 0.£0 | 1.60 | 2.00 | 7.25 | 5.90 | 7.60 | 1.20 | 2.00]...... | Fresh.| Collector’s meas- 

parallol. urements. 

HIBS ||) 4505 |. MO). oe ese e od | 0.80 | 1.60 | 2.10 | 7.50 | 5.90] 7.75 | 1.20 | 1.95 }...... =d0*.23| ees ~~ do. 

On ae StMary’s, Ro Mts-~ 2). 22.) sccecc|secces| =~ o<~ 9.00 | 6.00 | 8.00 }....-- 1.83 | 0. Skin 

POLOl| > se= i EU OO. Melee Ale seas eh MUST Nate? £ Ol eee 850 | 5.10 | 7.15 |...-.. 1.20 | 0.55 |..do ... 

OYE eee Rocky Mts., 49th par.|..-.]..-.--|.-----|.----. 7590))|\Difia\ |\sesces] ates TOF ||. S255 Jodo: t:2 

5874 |.-...- Camp Kootenay... |") |0/90)| 1075)) 2.00} 8.50 | --...] 22222] 222-2] coe. ] cel o. do 

AISI venoms Bitter Root Valley..| -..| 0.85 | 1.60 | ...-. 7.60 | 4.65 | 6.50} ...-.. 1.83 | 0.57 |..do 

| a4) (991/22. do ~:~. 5 5-01 eeifiton MSU CoM |e (8 ea 8.10 | 4.50 | 6.40 | 1.15 | 1.85 ].-.--- do 

MIAO OOG! 2-00! .- = 44 -—- - of LoS) te 2 GD i he Syn eee 7.25 | 4.50 | 6.00 |...... 1.83 | 0.50 |..do 

- 4190 | 786 | Hell Gate, R. Mts.. | 9 | 0.83 | 1.52] ..... SON 3.20 ONU0) tO ce s| sco -do 

MtSaget82) |e e2QO). cco ewastece naw 2 | 0.85 | 1.60 |..-..- 7.25 | 4.00 | 5.80 | 1.10 | 1.85 | 0.50 |..do 

SeOueNOOs | 222-00 se - nese a= Soe See (ine by Bees CO CE) |S oe eee ees StU) Scere -(lo 

CUNO) tes) EEG (eee e ee Se OG esto i eelON | ie OO | aan sel enmeiae |amecion T782) | enone) do 

TaBLe IX.— Measurements of three skulls of SCLURUS HUDSONIUS var. RICHARDSONI. 

AVAey) | eet Ie 
Sia RISE 
he 22 |+ ° 
2 s Sia a 

fate Maat IVES oo alles g Salles. ken catenealtay |p 4a] s [et 
= A z Ss — a 

2 ; 5 tim oes 5s = i =o 0 
| Locality. oa pS Ee 2 bo] os oe q 3 
8 rave lets elie IS 38/8 5 A | a 
2 wm] EF | 2] a/5 .Js8l)so8/3 Ele 
s a » ° © |}/8e2/Se/B8a/8 gg] = 3 
to 2 2 2 = Bi oO S lat = 

I Solr sels | ca (Sascha Sls oo es 
oS = 

3 2/2/39) 2 |BE|ea|es|S2) & | E 
2 <I ids) A A |p i=) i=) =) H | 

1184 | Saint Mary's River, Oregon............-.--...----- Da Ste |e 0.57 | 0.15 | 0.57 | 0.98 | 0.33 | 0.21 | 1.10 0. €0 

Mao Camp SkOtit We Denon. ea nnn st west denec- ene sce. 1.90 | 1.10 | 0:58 | 0.15 | 0.57 | 0.95 | 0.32 | 0.23 | 1.12} 0.61 

22 USS ER) gS EER OE) ee a ee 1,92 | 1.15 | 0.58 | 0.15 | 0.60 | 0.95 | 0.30 | 0.26 |...-.. —— 

44M 
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TABLE X.—Mcasurements of fifteen specimens of SCLURUS HUDSONIUS var, DOUGLASSI. 

a 
. . o 

& g From tip of nose to— fen a pus Length of— & 
as oe B 2 
iB =] 

$ a 
in z Locality. : 8 Es 2 S oe Remarks. 

& | 3 + 5 BE lees fetes es ° 
= | P a 2 Z nA I 3 5 
‘| & Spal ean erly alfictest RAR sce [Fe Ih Sei yl fo = 
S |S ala ia |olale la) se | se |] a 

D404) Fort Steilacoom, ¢ | 0.80 | 1.65 | 1.98 | 7.50 | 4.20 | 6.50 | 1.20 | 1.95 | 0.64 | Aleobolic.- 

Wai: 

PRPS oscars ee OO eseeisateters BAe een panes acead 9.00 | 4.50 } 6.00 |...... 1.80 | 0.50 | Skin .-...- Meas'ments from 

Baird's Mamm. 

N. Amer., p. 278. 

273) |ncme ee meecG ly neesaecece Rael eake| Foesectissscer 8.50 | 4.25 | 6.00 |..... 1.90) | ee sn] S-08 

PPA SS anins Prec innaebecnodc 3 | 0.90 | 1.70 | 1.90 | 8.00 |, -----|------ 1.30 | 2.00 }..---. 

2425 o | 0.90 | 1.70 | 2.00 | 7.50] 5.00 | 6.00 | 1.30 | 2.00} ..-..).... 

2426 |. Q | 0.20 | 1.50 | 1.80 | 6.50 | 4.50 | 5.25 | 1.10 | 1.80 |... 4 

218 Fel Pee eel hewn, 7.50 | 4.50 | 6.25 |...... 1,83 | 0.50 | Skin 
1265 |.....- Upper DesChutes, |. - 

Columbia R. 

1160 |.....- S 4.00 

EGS S coerce é 4.00 

2409 | 206 5.25 

2403 }...... : 5, 25 

2410 |...... : ] 5.00 
pe eee Beaty Seton conc o | 0.80 | 1.50 | 1.75 | 7.00 |} 4.75 

2412 |... 2. Sei TSE ecokasone do | 0.85 | 1.70 | 1.90 | 7.25 | 5.50 

TaBLe XI.—Measurements of five skulls of SctURUS HUDSONIUS var, DOUGLASSI. 

. |s ° a : 

ele |=¢ieeue a & |s8 a+s|'s = 
35 a = St |hes I 
a S s S q a a 

‘ S | A |ealh |= 
I a bh cs] =) 6Sla a a + 
2 3 : s a s |e & e/a — pil See 
EI Locality. ‘ a oD) -E |z Dep! or a a 3 
ea |) |e |e |zele |8 ae le iS tp E 2 S a |S .Je Bisel s E E 
5 =] a4 2 S Se /8eGihneleasl/as| & 3 
oe 7) m °o a 2 = elem & a [=| = => 

2 [se lelalel a leeleziseles| 5 | ¢ 
= $18 | 2 | 2 oP Be lea eS) eee x m — = a ~ 

3 a | oo ao) ae tise Nee Ss iis: wales 

2001 1.83 | 1.08 | 0.66 | 0.52 | 0.17] 0.60 | 0.94 | 0.33 | 0.24 | 1.05 | 0.56 

1883 0h) OSs eee OP52a1 Oleh GON S ORES | ames eee 1.05 | 0.53 

2229 1.90 | 1.08 |...... 02535) 0508) | Ola O04 | Som oee | asec sletetanet si moos 

2414 | Petalama,.Cal...-.-2. 225-22 .ccospoasccseease UAH ai GORY eo 8 0.58 | 0.17 | 0.50 | 0.88 |....-.]...... 1,00 | 0.52 

6885 | Washington Territory ..........-...--..----- 1-78 ||) 102 ros se- 0.55 | 0.17] 0.55 | 0.90 eiel haees aac 
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TaBLE XII.—Measurements of eight specimens of SCIURUS HUDSONTIUS var. FREMONTI. 

5 a Pr : Tail to end 3 ‘4 2 3 rom tip of nose to— aes Length of — ; 3 

e| 2 | z| & 
} eI Locality. mal ES a as cS, 

2|3 wise eri | st los | Bulg) he eel Bee 
6 |6 aje|a|/sS/al/r\/e|a] a | a z 

*2664 | 718] Near South Park, Colo .-....-..--. oo | 0.95 | 1.62 | 2.07 | 7.95 60 | 6.30 | 1.20 | 1.95 }...-..] Fresh 

*2665 | 721 | ----- (10) S22 nuauegact bose: soc ees -ee-| 1.05 | 1.77 | 2.10 | 7.75 | 4.85 | 6:'50/)]/ 1220) |) 1580) |---.-. |---do. 

*2666 | 857 |..---- Gee seca see 9% | 0.93-} 1.65 | 1.95 | 7.50 70 | 6.50 | 1.20 | 1.90 |......|...do. 

11504 |...... (olirad Osemenrer nena ec ese ecata os =a = (10087 \t.00:/)1)90) S100) | Sos 2) Soe 1! | islosaeets Skin. 

11679 | 246 | Fort Garland, Colo..-....-...-..-- Cop ate (il ir P48 est [een es) leone 1515 | 1, 78),|/<<---- ..-do. 

----| 0.87 | 1.50 | 2.00 | 7.75 | 5.25 | 6.90 | 1.15 | 2.00 | 0.65 | Alcoholic. 

.:-.] 0.85 | 1.57] 1.97] 7.75 | 5.10 | 6.80 | 1.15 | 2.00 | 0.73 |...do. 

--»-| 0.90} 1.70 | 2.05 | 8.25°| 5.20 |...... 1.20 | 2.00 | 0.73 |-..do. 

*In Museum of Comparative Zoélogy, Cambridge, Mass. 

TaBLE XIII —List of specimens examined of SCIURUS HUDSONIUS var, HUDSONIUS. 

- s : 

a 8 5 
3 5 a | 2 5 = 

eas a Z A ge 2 o fo When From whom re- La a 
3 EI #/ 2 | Locality. ealingtad awed: Collected by: oe Remarks. 

a ieare | a | oS © 
Pope ibauen| oo 3g 5 
S| oO (5) x 2 
ca oom || ‘ES I os 
5 5 a |n d . A 

(| Nearly indistin- 
guishable from 

averageeastern 

skins. Thered 

Peeaes| wea: 1449 | ¥ | Nulato, R. Am...|.......... -..] W. H. Dall ....| W. H. Dall ....} Alcoholic... a little paler 

8932! | -.-. BODHI NO || poadO.2-cesesac Jan. 31, 1867 and tho dark 
BOO: ee lee doe. fes, oe Apr. 25, 1867 annulations a 
ey little broader 

2 PRA ene each Were caccred lscececeepeee 
é and rathermore 

8933 | .... | 710} ¢ | Woolysatuks, R.| Apr. 3, 1867 |. Glackinthe tale 

. Am. Ears conspicu- 
8941 | -.... 823 | 9 | Koyoukuk,R.Am] -..........-- ously tufted. 

In color almost 

4 indistingnisha- 

ble from Red 

River skins. 
PEC ee | eee +. | Lower Kvichpak.|| -..---...-... 

ben. 

So haere ee etn .. | Fort Anderson, | Aug. —, 1862).......--.-.-...|------ -0-------- Soc Oleeatas eae 

Arctic Coast. 

BLOG oersat-| velo arate Oe Peo On enMmOnt hi | Meee a ciees- sisal soem eee aoe = J. Lockhardt ..}....do .....-.-- 

of Porcupine. 

Z 4460 | 4288 43 | ¢ | Port Simpson,| May 9, 1860] B.R. Ross...- | B. R. Ross. ..-.| Skin andskull 

Mackenzie R, 

4461 | .... OEM p We atOO! cinciswemesins PA ee Os LEGO [ue LO) «ces nclems Caren (lOl.< a stersnas SEM eestor 

4463 | 4278 271 ee Oss aa <s os Mar. 19, 1860 }.-..do ........ ... do .........| Skin and skull 

4 4464) 2... 21 = Mar, 17; 1860| ...do ...-.... = G0). fe ee kiDeeseee eee 

4475 | ...- SUH res) ifietet= Mar. 19,1860) -..do ..do OOyaen eae 

BATH Aleem e2 35 | ov 3 .| Apr. 6,1860]....do .- =|ea=sO0l as - Bel eee One cae coe 

4481 | .... B31 Mars. o1;1860)||.-- do ---....-- Bact CUsper ere. Meee cintea onc 

7027 Wisp ees) cont Gee cacccel BASS SS eecrocce R. Kepnicott ..| R. Kennicott ..|.-- do ...:...-. 

PAC eeeraeOodlteml|| odors casncceks|inassce-eacee. dows-Aae: do eee pend owes tact 
4496 | 4335 |....-. act | cacti Orage ct Sere [Sec Eaeetesas 2PS0 Yeercaoroe Gias-ee eo Skin and skull 
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Tapie XIII.—List of specimens examined of SctURUS HUDSONIUS var, HUDSONIUS—Continued. 

oS ‘ a 

s |& z 
pa) a 5 i) 
E 2 = E 4 ii When From whom re- Collected by é Re k 

3 3 a 5 S ROEM collected. ceived. ee 3 gases 

Se|=| 2 | 
Sa Eon ECan = 
6-6" (6/8 A 
4497 | 4339 | 259] 9 | Fort Simpson.| ----..-....- R. Kennicoit ..) R. Kennicott ..| Skin and skull. 

Mackenzio R. 4 

nol hGoaceseod I boacdessrcest B. R. Ross. ,...} B. R. Ross -.-.. 

---do scenes. 7 

-.do neo 

Sedil sc Sasa 

° .- do Bree . 

Sod) specs Sol) Sos seccnséss| [sang r. 

Boat esmeesea || secQ Ol AnecoeacalScicc 

Sen OY aRemeeoos| feet! Oe cacoesor| fess 

sedi coc tants || cod) ces emas\ ise 

CU by eepre se: SSR Cy geermarel lame. 7 

---do sec aa 

Ree Unter aeo! rar UTE meaner! atse 

ee O een ee SKID ce assbs| la a 

Fort Rae, Great| ------..-.... 22200) a= = 5. Lr. Clarkes ines: 

Slave Lake. 

Somer ose Soec Gti eases 

Berle) soso 

Bei Weecseces 7 
Pei tecetece » 

2av@0 scceezse r 

BAe kee conor |lecaccicsse acs Ber Cae ee| ser 

Fort Good Hope, | Oct. 1, 1864 C. P. Gaudet --.|.... 

Heads 

8744 |...... PSh} Bes 106 ae See Sandon osAne | Psepetsangs Ase SEROO eee mise | Some) 

8745 |.-.... Py se Boot ise ses Geesed Leemonace chs |ldocchorossespcadllné— GOW ete =| -= OO) cee ee 

8746 |..... Ox byl (eee Ree CO Recemecense June 10, 1865|.-..-. psenedatos|hes eMOwt eerie er [seed doi. t2e-oses y 

874% |-2--5 5 ASBieee | a Oe meee ees Oot — 1864) ees sees eee cheese Gowser-ssaclicee Go's sa sees 

9018 |...... sanci|ces.| Kt. Liard) HB. i} Mar? — 1867) see neces cees W.MeFarlane.|.:..........-- . | Albino. 

11533 Ft. Pembina, D.T| July 5,1873 | A. Campbell ..| Dr. E. Coues..-| Skin .--....-- Very pale. 

11534 52000) eee ee Tube <6, 1873||\=-<do\-eecm=--- | sae eee eee ee oe do arieersaa|teeees do. 
11536 Se OO) wns eee ORM CR rir 6} Pea Gyre sess beet esate el Resi) onto ole sans do. : 

11537 Boe O teeess Sasc June 13, 1873 |. 

11538 Turtle Mt., D. T | July 28, 1873]. 

11532 Sdopec et 28 July 31, 1873 |. 
4269 Rosebud Creek .| Oct. —, 1859 | Capt. W.F.Ray- Very pale, with 

nolds. den. dorsal band 

4270 |...-.. 38) [00 |Bie Indian Creok|| = = 185g) beard eeeeeeen lee eee  eagee Cul ena 
Spy (el een een es Black Hills, head| Sept. 20, 1859 |. Very pale; very 

of CheyenneR. little black in 
tail. . 

Beet oe Black Iiills, Nebr) ~~~ =. - 2 se-9|-=--C0l- sce emae|e=ac00seeeeetes (eset anes =a] iVODyatanra te: 

----.|---.| Bear Buttes, Bl’k | Sept. 30,1859 |....do .........].... OOS seed Mase! eremeccae| hee ace: do. 

Hills. 

essadl lana 2200 sseetaveccs]| op cadlned.e al PERRO Oem ceet | DEER OMe nee earn Memo Beeeee nen | Een OS 

----|--- | Laramie Peak...|............. | J. Hinman ....] J. Hinman ....|.--. GU) Saceorin5- 

476 | Q | Fort Georgo.....]............- W. M. F. Ma- | C. Drexler ....}.... G0) Seeesccss 

graw. 

COT ame ee| Pee =. || Red River; H.B- 1)... 2... D. Gunn.......| D.Gunn.....-.|.... dO wecieon=s 

3209 |...... 354| Bee | Weedon cent Boece wido les -steeee ones dot cece on|-e 0: doneesenees 
COR nares Eoen eel Peel aie Ue sgaadsad Secescerecdse4 [secs Capasso Hee GN Sseece belles. GU) spose 
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TABLE XIII.—List of specimens examined of SClURUS HUDSONIUS var. HUDSONtUS—Continued. 

.| A. E. Verrill... 

3 |: 
& 3 5 
a |S FR 
i=! to. | 2 
= Bred) i 5 When From whom re- a Bel is |. & ality. 
es z Saijy eh |e ocetty collected. ceived. 
to ae) a |s : So = 2 ae 
Bajss| ep | 
o .S) io) Nn 

eeu ee el fee ey REGO R INE Gio) si 2 tl Be D; Gunn...-... 

SC ee eee Princeton, Minn |..--..-....-- O. E. Garrison 

186 

187 

93 

184 

185 

2368 

2367 

2998 = 

med | See pl Peat Stee. |e cea scccc ac ROG) f.t Sains 

BOSON aan Sano) PRB HOnet Ocoee RBSeOGd WEB REE Seer ROH coke ane 

SUR e/ || coos Meese Santi oe ace Baeee | Cs ao ee enti aos 

GS) Sense Meera peal ENovaxScotia=: 222): sc. 01.00 AAO ecn a s2t 

TN eee Rosse .- | Montreal,Canada}.............. See eeenae 

ott 0a ey eee Q | Lake Winnipeg | ..-..........| S. H. Scudder-. 

ay 0 ees Q | Minneapolis, Min]............. H. Mann, jr --- 

*866'} --- =. ...| Lawn Ridge, Ill.) -......2..2. H. Butler ..... 

“OER | so) AS eee . | St. LawrenceCo.,|.............. J.S. Foley. .... 

EN Yas 

“2: Sin dal emeces a | PRartulauvisiNes| pene meee oes N.S. Shaler -- 

*3806 | --.-. Grand Menan Isl}. 

ABH07 |--=.-- SAHOO) Sere doceeerl Rena oeHasee 

ASS le c= 5 Umbagog Lake, |............. 

Me. 

(01S eee re Q | LakeRichardson,|............. 

Me. 

Q |.---do Seri Wiereeercee 

..| Upton, Me Gray Fund... 

Se poet) ROO misses 

GardinersMevs-sbasose: su. - 5: L. Agassiz ....| L. 

I A Ce se | |e Gray Fand: >) Bui verritl:si|-oe<dol 2-2. == | 

eee ater eacse| acs cace, coon Bee0.. cenese sala eng Ome etrs BO). -Seac53 

eee OO aeewces,||taaneecccs «ac edO epee aesios Berl haere --.do an 

30 es Rae See | ae do)ecnscen ~ Go sees son- 24) SA 

Collected by-- 

Nature of specimen. 

Remarks. 

D. Gunn. ....-.| Ski 

O. E. Garrison 

S. H. Scudder. 

H. Mann, jr. --}. 

H. Butler ..... 

J.S. Foley... 

N.S. Shaler ... 

= 2.00). 
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TaBLe XIII.—List of specimens examined of ScIURUS HUDSONIUS var. HUDSONIUS—Continued. 

MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

. 

Catalogue-number of 
skin. 

*3735 

*3792 

*3793 

*3794 

#3884 

*2526 

*1710 

*171L 

*1712 

*1713 

“2491 

*2493 

*2494 

*2496 

*2497 

*2495 

*1464 

*1465 

*1466 

*1467 

*1468 

*1469 

Corresponding num- 
ber of skull. 

* o a Pat 

*938 

*2492 | . 

*2498 |. 

Original number. 
| Sex and age. 

Louali When From whom re- 

ORL IAY collected. ceived. 

Norway, Mee ==.) emanate anlar Gray Fund... 

E Hudson, Mass... 

Newtonville, 

Mass. 

Se igesesctcsas 

Boek ie aesbes cc 

Sed Oy pesscassss 

Se Se oess 

=e Ovse piesa 

ECO Olassensniectee| 5 

eee GOle anata 

seeOOjsoe-e =e 

ae Ones ease 

oly. Sasecce 

=U O Vee eden 

Bey sor sano sce 

W. 4H. 

GN Scta-nSee 

Melendy 

Sart Ose Soe aan 

See Sceecnnns||e 

S. Jillson ..... 

C.J. Maynard | 

---do 

Collected by— Remarks. 

Nature of specimen. 

2 (ASS Wiertll os) Skullisoceesee. 

pen OOl melt 

AcetiNiont seas at 

Botte basmec 56 

pe ihyeeeeere 

Sadi Spee dace s| boc ilthatisoee 54 

cadt se acseeal 

S. Jillson ..-..}.... 

C.J. Maynard.|....do ......... 

L. Agassiz ..- 

SUG eee 

eels Saecince AUD Keseassce 

Ber Olsec 3 -| ts 

EEO acca od |e FEO saaee 

=o Reece Ssececsee||ashl) Seigusscae 

“To the Museum of Comparative Zoélogy, Cambridge, Mass. 
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SCIURIDAI—SCIURUS HUDSONIUS VAR. HUDSONIUS. 695 

TABLE XIII.—List of specimens examined of SctURUS HUDSONIUS var. HUDSONIUS—Continued. 

ae) es! |e Hudson, Mass - 

t Berl asostt Oteeegseens 

Ase EAS eee baad Wiese sees 

_| Concord, Mass 

peed en ae oa 

Malden, Mass . 

Sol |sastsonsesccee| Pod COVERS sore 

Sel isaodecnesecce Hl |acod CG ireancaeee 

co ieeten cceeced anc GW sedescs 

ae lose Cemengecacs H. Mann, jr.-.. 

Be) cqoseecpteecc SCORES ares 

See hee sense 

J. A. Allen .... 

nogsee|heopeal hosel Read CO meres seeenaceser -o--c~.| is, Apassiz...-. 

---.| Portsmouth, N.H|...---.--.---- Dr. E. Coues - 

Sacco Sac send (tO aS seéceceea Peecnse ee nened BOLE. CIEEeEnee 

.--.| Saranac, N. Y ...| Sept. 6, 1855 | D. Welsh...-.. 

pode caleese Elizabeth, N. Y..) Aug. 14,1855 | S. F. Baird -... 

cocoa pees Essex Co., N. Y..|....-.....----| Dr. S. E. Hale 

+ tq bod UN SSeS SIRES EAC Naa eee Pate GW) 5 ess 

cece] MO he cece) cooeoadeeree J. Slanffer. . - - 

sete saci). coceatcddd Gteacnereusced Bead doysizs-.2<- 

Deere) fometieren era sO cae ae alee 

S. Jillson ...... Skinveee-= fans 

BEA Wicca Red |Seec0) apse 

Pant eas seseeol |S seal Sessonce 

Son ape eeod cei seeceasce 

J.G. Shute .... 

Beet OO vee ence 

J. A. Allen ....|- 

Te A@assizi- so8|sons Oe cmatlalee 

Dr. E. Coues-..| Skin and skull 

Bese cece fal beccti tt) Se nee 

D. Welsh..-... Skin and skull 

S. F. Baird..... SEU Be ARAR 

Dr..§. E. Hale |.:-.do -..-...- 

Boe mee Sane = Skulls y.2.---- 

J. Slauffer..... KiNG se. woca= 

Roost isSsccemcc |s-ag) Wien seoseae 

o : qa Be. Mics z 
2 |a 5 & a 5 5 

Hees) 2 | Wh From wh & 
see = || & Locality. e bane ep ce - = 
=| a ‘2 15; S : collected. ceived. CE cc Remarks. 

ea\s2| 8 |3 E 
eee & £ 
ga |54 eS 3 z 
Oo o n 

=n coor eee Massachusetts -.|.-----.-....--| L. Agassiz-....| L. Agassiz .... 

eee O0) SSscced 

cent te Sar, 

[ wien the later- 

al black lines 

| very strong. 

*In the Museum of Comparative Zodiogy, Cambridge, Mass. 



696 MONOGRAPHS OF NORTH AMERICAN RODENTIA, 

TABLE XIIT.—List of specimens examined of SCIURUS HUDSONIUS var. HUDSONIUS—Coniinued. 

When 

collected. 

From whom re- 

ceived. 
Locality. Collected by— Remarks. 

ber of skull. 
Nature of specimen. Catalogue-number of Corresponding num- Original number. 

R. L. Walker .. 

J. K.Townsend 

R. L. Walker. - Tn eee ees 

J. K.Townsend)....do ..---..-. 

SRO ATONE) = a | Geena Pee 

.| Pennsylvania .. | Mar. —, 1842 

Greensburg, Pa .|..--.-- 

:| (Carlisle, Pai’ -o-0\l2c- seen S. F. Baird .-.. 

Chester Co., Pa..|...-...-...-- .| E. Michner.- - 

s<@O) 2 Jefe sae5, | acemeectontrre snl tate eerie 

al x02 Ole. =o Sayles | eee eee een eee CW ieseosisosel le 

Carlisle, Pa..-.--.|/_-: 23. senate 

SPC Hesse cocnan |leepseceeocnd (seec coos OSE laaod 

aol Peeet esssee, 8 Reeeecrecesase) Pood Wileeasesond es 

mise |e (ee Se re ee nel ame! Ghetmrreriioe| (5 

Washington, D.C|.......-..---. C. Drexler .-..- Redabove a 

atrong bright 

chestnut. 
‘Georgiate osc. heoaeee ees 

-| Monticello, Miss.}.............. Miss Tennison.| Miss Tennison.! Alcoholic. .-..- 



SCIURIDAS—SCIURUS HUDSONIUS VAR. RICHARDSONI. 697 

TABLE XIV.—List of specimens examined of SCtURUS MUDSONIUS var. RICHARDSONI. 

3 4 cei ae 
5 e . ci) 

2 ei 5 £ 
2 ee oe 2 
3 2 r E Locality. ames f sae ee Collected by— “ 

= a x) = ° 

s x 8| 5 
S 54] 2 = 
is) is) iS) a 

Bitter Root Valley, R. Mts.). -| Lieut. J. Mullan ....| John Pearsall. ...... Skin. 

Secor oesree Sess cosass 3 Aas 55-200; 

DereaG seSanseersense-a35 -do .. oe ---. do. 

Seen (0) Ate cre see cobercseee = -do .. aes ----do. 

soseohti) stench Sacesecsss 4 oe sani 

socee tl) sAeeeebceoabeecre se aes Keanibs 

Seeoo (1) Speer eeSsen eer ee . Sed -=--d0. 

SSA ecALLO ane sera ce oeecicaseod SaSeoaOsEanenG sme - waaedOs 

see UW eisec ces SEDC DESO SOH OCS COROOSEE oes ae aaaedO: 

sorasthil) {ce Bcc ose cee eenoee HooseeeneSenon ncad bane Boot ty 

aera a LO iciciei orate imi alaimicitata! nina’ lw oc\so mse w0le = alm = =a SaceOs 

2 ec (= secpecnonreeccesod PapSeeceocserd ee oe 50 ----do. 

ete OO talent afeie a aiarcfeeicininid linens mieio'wie= mma soe e ~---d0. 

aos sce aceon es ence cod HOcedeBECoeee4 : oe ----G0. 

--=-do. 

----do. 

----do. 

----do. 

----do. 

----do. 

----do. 

ae ----do. 

Bitter Root River. .-..-.-.-. Aug. 30, 1860 | A. Campbell ......-. Dr. J. G. Cooper. ---. ----do. 

Chiloweyuck Depot. .--..- July 14,1860 |....do .... Dr.C. B. R. Kennerly)- --.do. 

Camp Kootenay .-.---.--- Aug. 30, 1860 |....do - See dil) cece cseeer esc ----do. 

ateex OO)seee = see eset an) PAUP. O01 8600)|-2-.d0)-.--..-- See) ae ceode Seeded eect ls 

St. Mary’s, Rocky Mts....| Oct. 1,1853| Gov. I. L Stevens....| Dr. Geo. Suckley.-.-.|.--.do. 

feaees (il) Seeeenpecoe reese Ole Skin and skull. 

Bossy OMe ae ceisler eae (OCG: : coccliln 

(Cascade Ranges --eccmeee es] es s-2- ocnncame Bee (ee E Skin. 

Rocky Mountains.........).....-----.-.- 5 : --- do. 

Camp SEAGIG an cncaceeeee|- nn a-sccsen-ss A. Campbell ......-. Dr.C. B, R. Kennerly) Skull. 

cl bosrecteoss-ence secs as --do. 



698 MONOGRAPHS OF NORTH AMERICAN RODENTIA. , 

TaBLe XV.—List of specimens examined of SCIURUS HUDSONIUS var, DOUGLASSI. 

ee a ° A co) 

3 B is & 
2 o oO 

5 |fcle Wh From wh = 5 = = =3 3 E en ‘rom whom re- 44 & 
a a a | EBS Locality. eollected: saived: Collected by 5 Remarks. 

& .|a3|e]% 2 
fsise/a/ 8 5 
B#1e a Ol 2 

6 "|S |Sla A 
4665 |.-..-- 43 |....| Fort Crook, Cal ...| Oct. 24,1260 | D.F.Parkinson) D.F. Parkinson] Skin ...-..... } Nearly white be- 

4666 |.-.-.-|---. a5S9||o- 2 Seeesese-ace 5 Oct. 15, 1860 |. low. 

5895 | 47386 }..-.|.-. Silt cecacicosoece betaoo tos¢ 2 tI5- = 

slvavtee AUS a) eel eae | ee CORR Ae a eer Bae Beans mates 
2409 | 2414 |....)....] Petaluma, Cal.....|.----......-.. E. Samuels.--..| E. Samuels....|... do .......-. 

-| Fort Steilacoom, |.--..--.---<.- Gov. I. I. Ste- | Dr. Geo. Suck- |....do ......--. : 

seeBooe casos June 15, 1854 |. “Sc. suckleyi.”” 

Seas aee June 15, 1854 

Rates ates June 24, 1854 |- 

.--------| June 24, 1854 |. 

Mar. —, 1856 |. “Sc. suckleyi."” 

-| Mar. —, 1856 

.| Mar. —, 1856 |. 

Feb. —, 1856 |- 5 

July 20, 1853 |. “Se. suckleyi.”” 

BEI Eoee ns .---|----| Columbia River... .| J. K.Townsend| J. K. Townsend|....do ...-..--. 

3316 |..-.-- 111 |....| Simiahmoo, W. T- - -..| Gov. I. I. Ste- | Dr.C.B.R. Ken-|... do ..------. ; 

vens. nerly. 

ee senc| Rescee Boi Iie tl ee ie eee een mid| beans eter malay th Sons cms sects) Saxo case PeeD Seceesoa: . 

3175 |..-.-. Bia) Bsc) Were ee ees Sept. 12, 1858 |.-..do -......-. eet @ 285 s8ane bee MO) Somrene ter 

WIST | =Sae5 ----|----| Cascade Mts., Oreg].-......2.....|---- doje~==..--5| DindsS..N@W=)|-2-.00))enene = 

berry. 

184) Soca oe --..|----| Upper Des Chutes |.--...-..----- Sati seseee ser sect GN Seeanaael sed doi-aesscee 

' 



SCIURIDAI—SCIURUS HUDSONIUS VAR. FREMONTI 699 

TabLe XVI.—List of specimens cramined of SctuRUS HUDSONIUS var. FREMONTI. 

F é 
Bs E 
Es FI 3 When From whom re- z 
3 a 2 Locality. collected: Seiced: Collected by— Remarks. 

Sa) fin 3 
So|05 le f 
"5314 |. ---- .~,|| Bear'Creek, Ores... |.-5....---.5-- Capt.Chas, Bendire| Capt.Chas. Bendire| Skin -- 

"5315 |...--- (ofl lGeeet) Gpeseeeseeceee (AMF 2051876 == 00: 256 ses 2 on Een OO ne eases enon 00%. 

ARM reece lie | enact! iveaeaea encode (rey be lee (it) Mea (cen sper EGO saa tates Has ..do 

B12 | ..-- | ot | Fort Crook, Cal ..... Mar. 22, 1861 | D. L. Parkinson ...| D. L. Parkinson ...|-.do . 

REG SEY ia eee igeaseosasensase cosas aasaos John Feilner .-.-.. John Feilner ..-...|-. do . 

eye CHS e (i oC Se (Sees, May 859) oa: Oana noe none Be AO betty tere ete --do. 

SHAT ty God al hell nce tO eaten cette setae PMY. BOO) von OO sons career ss. mat 10 nie ree see lee do 

’ BOER Al ceaee -.| Uintah Mountains..| July 1, 1869 | Clarence King ..- | R. Ridgway -...-...|..do . 

i 9697 | 529] .. Brite ona lscoseeres Sept. 20, 1870 | Dr. F. V. Hayden. _} H. D. Schmidt .....|-- do . 

9698 |.----- SP EEE eepec oceans Sept. 20, 1870 mall oa 

9696 Sept. 20, 1870 

9701 Sept. 25, 1870 
9700 .| Sept. 20, 1870 

9699 ....| Sept. 20, 1870 |. 
9702 | 856 |....| Rock Creek, W. T-..| Oct. 25, 1870 }- 

3780 140 |....| Fort Bridger, Utah .| Noy. 8, 1258 

Ciel) Gra Tef Rae eee Seca es Nov. 7, 1858 

3781 Noy. 2, 1858 |. 

3783 Nov. 7, 1858 |. fF See 

520'|.-....]... | Sawatch Pass, R: Mte]-.-.....--... Capt.E.G.Beckwith Mr. Kreutzfeldt ...|.- do... 

9537 July 27, 1869 | Dr. F. V. Hayden ..| J. Stevenson ......|..do 

9541 July 27, 1869 

9542 July 27, 1269 

9548 July 27, 1869 ls Slightly approach- 

, 9543 . | July 27, 1869 ing var. hudson- 

i. 9944 ..| July 27, 1869 {Lt 

9538 .| July 26, 1869 ] 

9545 July 26, 186.) |. 

9546 July 24, 1869 
7 9547 ..| July 24, 1869 

9539 .| Aus. 10, 1869 
9540 |.--.-- cn ean hrconcosdorose Aug. 10, 1869 : : 

7800 Chicago Acad. Sei . Dr. E. B. McCagg..|..do 

¥ 11473 Dr. F. V. Hayden..| J. H. Batty.-....... --do . 

Ni epee Se RE OSS (i Se eme eee angee Hercsresicosao (i aciO CW) Srece seh Sees) Meee. (tee eae! Pa do 

11475 Set eas 

11476 -.do. 

11477 = dor. 

11478 ..do 

i (1479 ..do .. 
11480 ..do 

11481 dole 

11504 -.do .. 

11680 | 170} ... -| Aug. 18, 1873 Gre ..do .- 

bt eee We Aug. 18, 1873 |....do Sd0ice= 

11697 | 206 |....| Chihuahua Creek,Col| July 10, 1873 |....do --do . 

(1676 | 245 | ¢ | Fort Garland, Colo ..| June 4, 1873 |....do e=dole=< 

11677 | 247] June 3, 1873}... do zadlovss< 

11678 | 233] 9 June 3,1873)|....do =d0iee 

11679 | 233 | of June 4, 1873 |....do -do 

*2664 | 718 | ¢ | South Park, Colo July, 1871 --do .. 

Beipoy Mee Le ecu = f00 eons n- nce. July, 1871 }....do PAG) aoe 

‘2666 | 857] 9 SON, eneeeeiersotens July, 1871}....do EVO). <5 

* In Museum of Comparative Zodlogy, Cambridge, Mass. 
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TOO MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

TasLe XVII.—List of specimens of SCLURUS ITUDSONIUS, grading from var. HUDSONIUS into varieties RICH- 

ARDSONI, FREMONTI, and DOUGLASSI. 

! g 

a o 
5 | * = 
3 E Ee Locality. ics a. i ee Be Collected by— Pe Remarks. 

2) us als | 2 2|3\3 3 Oromia A 
i : 

4272 86 |....| Head Gros Ventres | June 4,1860| Dr. F. V. Hayden..| Dr. F. V. Hayden..| Skin --|} 

Fork. . | 

4273" Ses- cera | Meee Oar eee at May 31, 1860 |.---. weclO scese sc wesere EeOMm=4 H 

4274 BS) eis: | see dO seeseowee eae ce Jane 3,1860].... piiee-Bere cesar Sealer | | 

4275 35) coc| siva- OOve- een ee ae one May 30, 1860]... SOO erodes. GM) Sec! | 

4276 53 do .| June 2, 1860}..-.. BAA Set Seem doe 

4277 45 === 00. May 30, 1860].... OOH ee sets Selec do... | 

9819 22 Yellowstone Lake ..| July —, 1871}... D OAD Jo & 6 (-(- doj=es | 

9818 21 Suly —, 1871 |. . Oe eee a0) ere [venous inter- 

9823 24]... x .| July —, 1871 }.--. Gistabseacoacce .-do ...| | mediate between 

9223 Don eeee| eo a OO acess caer ae July —, 1871 SPOON eee meetin Ned { vars. hudsonius, 

9817 Or) bad Kael (ice aes deta July —, 1871 |... BEC EE een mrnics doce | richardsoni, and 

3683"): .220 ...:| Fort Benton, Mont: .|.----=----J.-- Toe A. F. Vaughn .--... do... | fremont. 

9703 | 306 |....| Pacific Creek, Mont.|.-.-...---.--. ee Bid. Huge ? <->. --+|--0Daee 

11107 23 | 9 | Henry’s Fork....... Aug. 8, 1872].. C. H. Merriman ...|..do... | 

11108 30 | Q | Firehole River, W. T.| Aug. 17, 1872}. .-. BEG iosoe nee eee Bai eee 

11109 31 | 9 | Lower Geyser Basin.| Aug. 20, 1872} ...do ...........-.|.-.- C(t) Ee ocdeeans EMO} =.= | | 

11113! 51 |....] Snake River .....--. Rept sl7qla7o | bane doyeeee ae eee Cie pee | iri ee | 
3064 | 326 | o | Black Hills, Nebr-..| Aug. 11, 1857] Lieut. F. T. Bryan.) W. S. Wood.....-.|..do -. | 

303 a1 021 00)!|_=-2 | sa Ole serena eee pi aehy lL AE -Ghy ce ane sabesee Dr.W.A.Hammond|..do ..- | | 

3063 | 366 | 9 | Bridger’s Pass ...... Oly, (Si) 28500 | pe = ore. sateen esas W. S. Wood...... 2-00) <1) 

5896 | 54 | ©/| Fort Crook, Cal.....| Noy. 3,1860] D. F. Parkinson.-..| D. F. Parkinson ...|..do ... ee pe Bsa 
easy : . fre- 

Sie aN ibaa | ta) enti and doen 
F lassi. 

SCIURUS CAROLINENSIS Gmelin. 

Gray Squirrel. 

Var. LEUCOTIS. 

Northern Gray Squirrel. 

Sciurus cinereus SCHREBER, Siiuget. iv, 1792, 766, pl. cexii (nee S. cinereus Linn. 1758).—HaARLAN, Faun. 

Amer. 1825, 173.—H. Smrru, Griffith’s Cuvier, v, 1827, 254.—Fiscnrer, Synop. Mam. 1829, 
352.—THOMPSON, Hist. Vermont, 1842, 45.—MAxImILian, Wiegm. Arch. f. Naturg. 1861, 66. 

Sciurus pennsylvanicus Ord, “Guthrie’s Geogr. (2d Am. ed.) ii, 1815, 292” (dusky phase). 

Sciurus niger GODMAN, Amer. Nat. Hist. ii, 1826, 133 (melanistic phase) (nee S. niger Linn. 1758).—R1cH- 

ARDSON, Faun. Bor. Amer. i, 1829, 191.—Gaprrr, Zodl. Journ. v, 1830, 206.—BacHMAN, Proc. 

Zool. Soc. Lond. 1838, 96; Charlesworth’s Mag. Nat. Hist. iii, 1839, 335; Amer. Journ. Sci. 

and Arts, xxxvii, 1839, 307,—EmMons, Quad. Mass., 1840, 67.—DrKay, New York Zoil. i, 

1842, 60, pl. xvii, fig. 1—THompson, Hist. Vermont, 1842, 45.—WaGNER, Suppl. Schreber’s 

Siiuget. iii, 1843, 172.—Scuinz, Synop. Mam. ii, 1845, 9,—AupuBON & BACHMAN, Quad. N. 
Amer. i, 1849, 261, pl. xxxiv.—MAxrMILIAn, Wiegm. Arch. f. Naturgesch. 1861, 76—HAat1, 

Canad. Nat. and Geol. 1861, 301. 

Sciurus leucotis GappER, Zodl. Journ. vy, 1830, 206, pl. xi (based on Canada specimens).—BacaMan, Proce. 

Zo6l. Soc. Lond. 1838, 96; Charlesworth’s Mag. Nat. Hist. iii, 1839, 335; Amer. Journ. Sci. 

and Arts, xxxvii, 1839, 298—EMMons, Quad. Mass. 1840, 66.—DrKay, New York Zodl. i, 

1842, 57, pl. xviii, fig. 1—Waannr, Suppl. Schreber’s Siiuget. iii, 1843, 160.—Scntnz, Synop. 
Mam, ii, 1845, 8. 



SCIURIDA—SCIURUS CAROLINENSIS VAR. LEUCOTIS. TOL 

Sciurus culpinus DeKay, N. Y. Zool. i, 1842, 59 (winter pelage). 

Sciurus migratorius AUDUBON & BacuMan, Quad. N. Amer. i, 1849, 265, pl. xxxv.—Kennicorr, U.S. Pat- 

ent Office Rep. Agricul. for 1856, 1857, 62, pl. vi—Apams, Field and Forest Rambles, 1873, 

296 (western and southwestern parts of New Brunswick). 

Seiurus carolinensis GODMAN, Amer. Nat. Hist. ii, 1826, 131—Dovuanry, Cab. Nat. Hist. ii, 1832, 240, pl. 

xxi.—Barrp, Mam. N. Amer., 1857, 256, pl. xlv, fig. 2 (skull) (in part; “larger northern” 

and “black and dusky” varieties only)—Tnomas, Trans. Il]. State Agricult. Soc. iv, 1860, 

656.—HALL, Canad. Nat. and Geol. 1861, 301—Haypen, Trans. Am. Phil. See. Phila. xii, 

1863, 144.—ALLEN, Bull. Mus. Comp. Zod]. i, 1569, 222 (Massachusetts); Proc. Boston Soc. 

Nat. Hist. xiii, 1870, 188 (lowa).—Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 426 (vars. 

“major” et “niger”’). 

Sciurus carolinensis var. leucotis ALLEN, Proc. Bost. Soc. Nat. Hist. xvii, 1874, 287. 

? Macroxus melania Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 425. 

Var. CAROLINENSIS. 

Southern Gray Squirrel. 

Sciurus carolinensis Gmelin, Syst. Nat. i, 1788, 148 (based on Pennant’s Lesser Gray Squirrel from 

Carolina).—M’Murrrit, M’Murtrie’s Cuvier (Am. ed.) i, 1831, 333.—BacuMaNn, Proce. Zool. 

Soc. Lond. 1838, 94; Charlesworth’s Mag. Nat. Hist. iii, 1839, 330; Amer. Journ. Sci. and 

Arts, xxxvii, 1839, 304.—ScuINnz, Synop. Mam. ii, 1845, 8—AupuBOoN & BacuMan, Quad. N. 

Amer. i, 1849, 55, pl. vii—? Woopuouss, Sitgreaves’s Col. and Zuni Riv. Exped. 1853, 52 

(ind. Ter. and Texas).—Bairp, Mam. N. Amer, 1857, 256 (‘small southern variety ” only ).— 

SaussurRz, Rev. et Mag. de Zool. 1861, 3 (Mexico)—Tomes, Proce. Zodl. Soc. Lond, 1861, 

282 (Guatemala).—Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 426 (var. “minor” only ).— 

ALLEN, Bull. Mus. Comp. Zo6l. ii, 1871, 176 (Florida).—Maynarp, Bull. Essex Inst. iv, 1872, 

145 (Florida). 

Sciurus carolinensis ??, Barrp, Mam. N. Amer. 1857, 263 (Santa Catarina, New Leon, Mex.) 

Sciurus carolinensis var. carolinensis ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 287. 

Sciurus fuliginosus BACHMAN, Proce. Zobl. Soe. Lond. 1838, 96 (dusky phase); Charlesworth’s Mag. Nat. 

Hist. iii, 1839, 500.—WaGner, Suppl. Schreber’s Siiuget. iii, 1242, 176—ScuH1Nz, Synop. Mam. 

ii, 1845, 9.—AupUBON & BacuMan, Quad. N. Amer. iii, 1853, 240, pl. exlix, fig. 2. 

? Sciurus deppei PeTERS, Monatsh. Kénigl. Preuss. Akad. Wiss. Berlin, 1863 (1864), 654. 

Lesser Gray Squirrel, PENNANT, Synop. Quad. 1771, 283. 

Beureuil gris de la Carolina, F. Cuvier, Hist. des Mamm. i, livr. —, 1819 (plate and text). 

Var. LEUCOTIS. 

Northern Gray Squirrel. 

VARIETAL CHARS.—Length of body about 10.50 inches, varying from 9 

to 11.50; tail-vertebrae 8, varying from 7 to 9; tail to end of hairs 11.50, 

varying from about 10 to 12.50. Above, whitish-gray, with a dorsal area and 

a lateral line brownish-yellow, and with a more or less strong fulvous suffu- 

sion beneath the surtace of the pelage, generally more or less apparent through 

the surface-tints; beneath, white. Varies through dusky and annulated 

phases to intense glossy black; rarely, in the dusky phases, with areas of 

yellowish-brown below, more or less strongly annulated with black. Tail 

with the hairs yellowish-brown basally, with narrow black annulations, and a 

broad, conspicuous, subterminal black bar, the hairs all broadly tipped with 

white, giving a white surface-tint, through which the yellowish-brown and 

black bars are seen beneath. Ears not tufted, with or without a conspicuous 

woolly tuft of white at the base posteriorly. 
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The Northern Gray Squirrel varies greatly, aside from its melanistic 

phases, in specimens from the same locality, mainly in respect to the amount 

of the fulvous suffusion in the pelage of the dorsal aspect. The general 

color above is a fine mixture of white, black, and fulvous, variable in respect 

to the relative prevalence of these three tints. The general effect is that of a 

whitish-gray tint, especially northward and in winter specimens. There is 

generally a well-marked yellowish-brown area, almost unmixed with whitish, 

along the middle of the back, sometimes continuous from the nape to the 

rump, but generally restricted to the middle of the dorsal region. This is 

often wholly obsolete, but generally occupies an area of two or three inches 

in length, with a breadth of rather less than an inch. The hairs of the dor- 

sal surface are generally ringed with white, black, and fulvous, but some are 

wholly black and others wholly fulvous. The fulyous under-color generally 

shows more or less strongly through the superficial tints, especially on the 

sides of the shoulders, where it sometimes inclines to rufous. There is gen- 

erally a well-developed yellowish lateral line separating the white of the lower 

parts from the gray of the upper surface. This varies in intensity, and, 

although present as a rule, I find no trace of it in many New England speci- 

mens. The head is often of the same yellowish-brown as the middle of the 

back, but more commonly less strongly brownish; the sides of the nose and 

cheeks vary from grayish, with a faint wash of fulvous, to strongly yellowish- 

brown. The upper surface of the feet also varies in the same manner from 

whitish-gray to bright fulvous. The yellowish-brown at the base of the tail- 

hairs also varies from pale fulvous-brown to yellowish-rusty. Specimens in 

which there is a large, conspicuous, brownish area on the middle of the back 

have usually the yellowish lateral line strongly developed, with fulvous feet, 

face, and ears. The ears are generally fulvous-tipped, with a white or yel- 

lowish-white woolly patch at the base, generally far more strongly developed 

in winter than at other seasons, it being often quite absent in summer. This 

white fluffy ear-patch is most conspicuous in winter specimens from Fort 

Des Moines, Iowa. In these also, the pelage is the softest and fullest. 

The dusky phases of this variety are local in their occurrence, 

being often wholly unknown over wide areas. They are found in South- 

western New Brunswick, in portions of Maine, New Hampshire, Vermont, 

Massachusetts, New York, both the Canadas, in all of the Lake States, and 

in Jowa, but more frequently near the lakes than further southward. 
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Professor Baird says they are rare in Hastern Pennsylvania, Maryland, and 

Virginia. At localities where the pure black phase occurs can usually be 

found every intermediate stage between the intensely glossy black individuals 

and those which scarcely differ from the ordinary type. In Western New 

York and Northeastern Illinois, where I have had the opportunity of observ- 

ing the two phases in life, I found that those representing the dusky, annulated 

phase of coloration were young animals, while all the intensely black ones 

were evidently aged. I felt at the time strongly inclined to the opinion that 

only the fully mature become intensely black,—in other words, that the 

intensity of the black increased with age, and that the black Squirrels when 

young were all more or less annulated with rusty. 

A series before me presents a gradual transition from the usual gray 

type to the pure black phase. No. 1150 (Fort Des Moines, Iowa, Dec., 1855) 

differs but little above from the usual gray form, except in having a rather 

stronger suffusion of rufous and less white; the sides are more strongly 

reddish-fulvous, and the white area of the ventral surface is narrow and of a 

- rather dingy white, with the breast strongly ochraceous. No. 1136 (?, same 

locality and season) has still less gray above, the brownish suffusion is still 

stronger, and the white of the ventral surface is restricted to a few irregular 

patches, more or less confluent. There are dusky areas around the teats ; 

the throat and upper part of the breast are mixed yellowish-brown and black; 

the inside of the limbs and lower part of the breast are washed with yellow- 

ish-rufous or gamboge, strongest on the inside of the thighs. No. 163 

(Coll. M. C. Z., from Wayne County, Ill, Sept., 1867) differs from the last 

mainly in having the middle of the belly grayish-white, mixed along the 

median line with pale rufous hairs annulated with dusky; the breast and 

sides of the abdomen are washed with dingy yellowish-brown. No. 970 

(West Northfield, Ill., Sept, 1855) has the lower parts with a small whitish 

area divided medially by bright yellowish-brown, the rest of the lower sur- 

face being gamboge-yellow. The sides of the back from the middle of the 

body posteriorly are strongly whitish-gray, in strong contrast with the rest 

of the dorsal surface, while the chin, lips, and edges of the fore feet are deep 

reddish-chestnut mixed with blackish. Next come a considerable series of 

specimens, obtained in 1847 by Professor Agassiz from the Boston markets, 

and probably killed either in New England or New York, that show various 

stages of intergradation between the three specimens last described and those 
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"that are pure glossy black throughout. No. 1499 (Coll. M. C. Z.) has the 

upper surface dusky, varied with pale yellowish-brown, especially anteriorly 

and on the sides; beneath, yellowish-rufous, more or less varied with black. 

No. 1496 (Coll. M. C. Z.) is blacker above, with the lower parts dusky, annu- 

lated with yellowish-brown, the two colors being in about equal proportions. 

Several other specimens from the same lot differ only in being sometimes 

more and sometimes less varied with pale yellowish-brown above, and in the 

greater or less amount of dusky below. Other specimens, from Wayne 

County, New York, and from Cook County, Illinois, are almost precisely simi- 

lar, though each, on close inspection, is found to vary more or less, in some 

feature or another, from all of the others. No. 1057 (Cook Co., Ill., Nov., 

1855) is glossy black above, sparsely varied with gamboge on the sides and 

below, forming the last stage in the transition to those which are glossy black 

throughout. 

Var. CAROLINENSIS. 

Southern Gray Squirrel. — 

VarieraL cuars.—Length of body about 9.50 inches, ranging from 8.50 to 

10.25; tail-vertebree about 8.00, ranging from 7.50 to 8.75; tail to end of hairs 

about 10.50, ranging from 9.00 to 11.50. Above, brownish-yellow, varied with 

black, with generally the sides of the neck, shoulders, and thighs mixed with 

whitish; beneath, white. Differs from var. /eucotis in its smaller size, and in 

the general color of the dorsal surface being yellowish-brown instead of 

whitish-gray. In the majority of specimens, the white-tipped hairs that in 

var. /eucotis give a whitish aspect to the whole dorsal surface (excepting over 

a restricted central area) are either wholly wanting in var. carolinensis or give 

merely a faint grayish cast to the sides of the neck, the shoulders, and thighs. 

In other words, the fulvous suffusion that pervades the pelage beneath the 

surface in var. /euwcofis reaches the surface in var. carolinensis, thereby dis- 

placing the superficial white tint seen in var. /eucotis. The transition in color 

is evidently effected by the extension of the limited brownish dorsal area 

usually seen in var. eucotis till it occupies the whole of the dorsal surface, 

accompanied with an increase in the intensity of the tint. The general color 

above of var. carolinensis is mixed yellowish-brown and black, instead of 

white, black, and yellowish-brown, with white for the prevalent tint, as in 

leucotis. 
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The form above characterized as var. carolinensis is typically represented 

by Florida specimens. Specimens from Louisiana, however, are hardly dis- 

tinguishable from Florida ones. A specimen from Salt Creek, Kansas (No. 

3061, May 29, 1857), is not appreciably different. Specimens from the 

Carolinas, and as far north even on the coast as Washington, and as far north 

in the Mississippi Valley as Saint Louis, are nearer the southern form than 

they are to the northern. 

Var. YUCATANENSIS, 7. v. 

Yucatan Gray Squirrel. 

VARIETAL CHARS.— Size small; tail with hairs shorter than head and body. 

Intermediate in size between S. carolinensis (var. carolinensis) and S. hudsonius. 

Head and body 10.00; tail-vertebree 8.00; tail to end of hairs 9.75. Ears narrow 

and pointed, in winter somewhat tufted. Pelage coarse and harsh. Above, 

gray, with the middle of the back brownish; beneath, white; hairs of the tail 

ringed with white and black. 

The four specimens of this variety before me are all from Merida, 

Yucatan, and were collected by Dr. A. Schott in March, 1865. They present 

a remarkable degree of uniformity in coloration. Three are adult, the other 

about half-grown. Their general aspect is widely different from that of any 

form of S. carolinensis from the United States, but differs less from the New 

Leon specimens, referred doubtfully by Baird, in 1857, to S. carolinensis, 

The pelage is very coarse, harsh, and stiff; the sides are clear ashy-gray, 

unvaried with any shade of fulvous or rufous. The middle of the dorsal 

region is black and light yellowish-brown, the hairs being black at base and 

tip, with a broad subterminal bar of wood-brown. The tail is centrally white 

below, with a well-defined line of black on either side of the median line, 

traversing the middle of the basal white band; on either side of the central 

white area is a broad bar of black, succeeded by a broad terminal bar of 

white. Each hair is thus white, with an inner narrow bar of black and a 

broader outer one of the same color, with no shade of fulvous or rufous. 

The ears are much narrower and higher than in any United States form of 

carolinensis, and, with the coarse pelage, ashy-gray tints of the sides, and 

blackish hue of the back, varied with pale yellowish-brown, together with 

the small size, convey the impression of an animal specifically distinct from 

any other species of Sciwrus, and I am far from sure that it should not be so 

45 M 



706 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

regarded. The measurements given beyond are taken from the skins, and 

seem to indicate a form nearly as large as the S. carolinensis from the South 

Atlantic and Gulf States; yet, on comparison of specimens, the feet of the 

Merida specimens prove to be much smaller, the head narrower and every 

way smaller, showing in reality a much smaller animal, not much exceeding 

in size S. hudsonius. The New Leon specimens, however, are fairly inter- 

mediate, lacking the fulvous tint of the sides seen in northern specimens, and 

in general color and character of the pelage considerably approach the Merida 

examples. 

De Saussure describes S. carolinensis as a Mexican species, and Tomes 

gives it as inhabiting Guatemala. De Saussure’s description indicates an 

animal not very different from the northern S. carolinensis, including the 

fulvescent sides and centrally rufous tail. The “cauda corpore vix brevior” 

and the size show the animal is not referable to S. colliai. This seems to 

indicate the extension southward of the habitat of S. carolinensis throughout 

Mexico to Yucatan and Guatemala, its range southward being thus coexten- 

sive with that of Lepus sylvaticus, L. palustris, and L. aquaticus. 

GENERAL REMARKS ON SCIURUS CAROLINENSIS AND ITS VARIETIES. 

DirFERENTIAL CHARACTERS.—Vars. /eucotis and carolinensis cannot of 

course be trenchantly defined On comparing specimens from New England 

with others from Florida, representing, of course, the extremes of variation, the 

differences between the two, both in color and size, are very striking; but, in 

passing southward from Massachusetts to Florida, this wide difference is found 

to be effected by gradual and imperceptible steps. In New England specimens, 

a large proportion are wholly without a central dorsal area of brown; in Penn- 

sylvania, Ohio, Illinois, and Iowa specimens, it is a pretty constant feature, 

varying greatly, however, in extent with different individuals. In Eastern 

Pennsylvania and Maryland specimens, this brownish dorsal area becomes 

more extended, but the sides of the body, and generally the rump, are still 

strongly washed with whitish. Carolina specimens, especially from the coast 

region, strongly approach the Florida ones. The few specimens before me 

from the Gulf States render it probable that the form existing there differs 

little from the extreme phase of carolinensis as developed in Florida. The 

variation in size is equally gradual, consisting of a decrease in size southward. 

The dividing line between the habitats of the two forms may perhaps be 
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considered as the vicinity of the Potomac River on the Atlantic coast. 

Probably var. lewcotis occurs southward in the mountains to Georgia, while 

again, in the Mississippi Valley, the southern boundary of its habitat sweeps 

northward as far as Southern Illinois. Along the Atlantic coast, no melanistic 

phase of var. carolinensis has as yet been reported, but in Louisiana and 

northward along the Mississippi a melanistic phase has been said to occur, 

forming the S. fuliginosus of Bachman. 

GEOGRAPHICAL DISTRIBUTION —The present species ranges eastward 

along the Atlantic coast to New Brunswick, and is found thence westward 

over the southern half of Maine, most parts of Vermont, New Hampshire, 

and New York, most of the Saint Lawrence Valley, the southern portions of 

Canada, Michigan,* Wisconsin, Iowa, and up the Missouri, at least to the 

mouth of the Platte, and thence everywhere southward to the Gulf coast. 

It ranges westward to the eastern border of the Plains, from Nebraska to 

Texas, and apparently far into Mexico. Its northern limit of distribution 

coincides very nearly with the northern boundary of the Alleghanian fauna, 

and hence very nearly with the isotherm of 44° F. Variety deucotis may be 

considered as ranging southward over both the Allteghanian and Carolinian— 

faunze, or about to the isotherm of 56° F., where vars. /eucotis and carolinensis 

become not readily distinguishable. Var. carolinensis occupies the region 

thence southward, in the United States, to the Gulf coast, and also far into 

Mexico, and even apparently to Guatemala. 

In the United States, it has not been reported from any locality west of 

the eastern edge of the Plains or west of Texas. The specimens from New 

Leon, Mexico, are the most southern I have seen, and depart somewhat from 

any of the forms met with in the United States. The descriptions of S. 

carolinensis, from Mexican specimens, seem unquestionably referable to this 

species, and seem to indicate that the form met with in Central and Southern 

Mexico is not greatly different from the form occurring in the middle portions 

of the United States, though referred to as smaller and more fulvous. 

The form I have characterized above as var. yucatanensis is possibly 

specifically distinct, but, if so, has very close affinities with the New Leon 

type of S. carolinensis. The four specimens of this form in the collection 

are all from Merida, Yucatan. I have met with no description that is at all 

referable to this form, and can hence add nothing further respecting its range. 

* Richardson refers to the occurrence of the black form on the northern shores of Lakes Haron and 

Superior, and gives its range as extending northward to the fiftieth parallel—(laun. Bor.-Amer, vol. i, 

1829, p. 191.) 
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GEOGRAPHICAL VARIATION.—The principal features of geographical vari- 

ation presented by this species have already been described in characterizing 

the three varieties Jeucotis, carolinensis, and yucatanensis, they cousisting 

mainly in decrease in size southward and an increase in inteusity of coloration, 

the whitish tips of the hairs of the dorsal surface seen in northern specimens 

being replaced by yellowish-brown in the southern ones, except in the case 

of var. yucatanensis. As happens, however, in numerous other instances, the 

largest size is not reached on the Atlantic coast, but far in the interior, toward 

the Upper Missouricountry. Although not ranging much above the Platte, the 

same influences are present, generally in less degree, in Wisconsin and Iowa. 

Thus, a series of seven specimens from Fort Des Moines, lowa, average 11 

inches in length of body, while a similar series from the vicinity of Chicago, 

Ill., fall below 10.50. A series of eleven from the vicinity of Washing- 

ton scarcely reach 10.00, while Florida specimens average only about 959. 

In respect to the Atlantic coast region, few adult skulls from north of Wash- 

ington, D. C., fall below 2.40 in length, ranging from 2.35 to 2.52, while of 

six skulls from the Gulf States, only one reaches 2.30, the average being 

about 2.25. 

Aside from the variation in color with locality already mentioned, speci- 

mens from New England and Pennsylvania can generally be easily distin- 

guished from those from west of the Alleghanies, especially from Ohio, Illi- 

nois, and Iowa specimens, the former being of a clearer or whiter gray than 

those from corresponding latitudes in the West. Specimens from North- 

eastern Mexico are less suffused with fulvous than United States specimens, 

while a still grayer type occurs in Yucatan. As already noted, in Southern 

Mexico the species maintains the feature of excessive fulvous suffusion met 

with in the United States. 

SyNONYMY AND NOMENCLATURE.—The earliest available specific name for 

this species is carolinensis, given by Gmelin, in 1788, to Pennant’s “Lesser 

Gray Squirrel” of Carolina. Pennant’s ‘Quadrupeds” is the only work 

cited, and the habitat is distinctly given as Carolina. In separating the spe- 

cies into northern and southern races, carolinensis must of course be retained 

as the varietal name of the southern form. In 1792, Schreber renamed the 

species cinereus, his description being based on specimens from New York, 

hence referring to the northern variety. The name, however, was preoccu- 

pied, having been previously given by Linnzeus to the Fox Squirrel. Many 
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writers have, notwithstanding, applied the name cinereus to the present spe- 

cies. According to Professor Baird, Ord, in 1815, gave the name pennsyl- 

vanicus to the black variety of the Gray Squirrel, though Godman* and subse- 

quent authors have often applied to it the name niger, long previously given by 

Linnzeus to the black phase of the Fox Squirrel. Gapper, in 1830, gave the 

name /eucotis to Canadian specimens of the common gray form. This name 

I adopt for the northern variety, from its being exclusively applicable to the 

northern form. While pennsylvanicus of Ord has fifteen years’ priority over 

this name, it was given to specimens from the Middle Atlantic States, and 

hence from a locality bordering upon the habitat of the southern form, and con- 

sequently the name is not strictly applicable to the northern type as devel- 

oped in the Northern and Northeastern States and the Canadas. Audubon 

and Bachman, not liking the name dewcotis of Gapper, proposed, some twenty 

years later, to substitute for it the name mégratorius as being one far more 

appropriate for the Northern Gray Squirrel. Dr. Bachman had previously 

regarded the Northern and Southern Gray Squirrels as distinct species, 

restricting the name carolinensis to the southern form. The name fuliginosus 

of Bachman apparently refers to a dusky phase of the southern form, sup- 

posed by him to be more or less common along the lower part of the Mis- 

sissippi, especially in Louisiana. I have met thus far with uo melanistic 

specimens of the Gray Squirrel from any point south of Pennsylvania, nor 

have I found any other reference to anything that can be considered as a 

melanistic phase of the southern variety. The specimens from New Leon, 

Mexico, referred very doubtfully by Professor Baird to Scturus carolinensis, 

seem not to be varietally distinguishable from the southern form of this spe- 

cies, and are hence here identified as referable to var. carolinensis. 

The Sciurus carolinensis of De Saussure from Mexico seems not to 

differ materially from S. carolinensis of the United States. ‘Cauda corpore 

vix brevior. Supra fuscus, flavo dense tessellatus; dorso medio obscuriore, 

lateribus flavescentibus”, ete., applies unequivocally to S. carolinensis, and to 

no other species thus far known to me. Tomes gives it from Duenas, Guate- 

* Richardson (Faun.-Bor. Amer. i, 191) cites “ Sciurus niger Say, Long’s Expedition, vol. i, p. 262”, 

probably from the English edition, which is the one he elsewhere says he usually quotes. In the Amer- 

ican edition, in the “Catalogue of the Names of Animals” met with at and on the journey to Engiveer 

Cantonment (vol. i, p. 376), occurs “ Sciwrus nigra—Black Squirrel”, but with no further remarks, and 
hence nothing to indicate the locality of its occurrence, or whether the “ Black Squirrel” here referred to 
is S. carolinensis or a melanistic phase of one of the Fox Squirrels. In the same manner are mentioned 

“Sciurus capistratus” and “ Sciurus cinereus”. 
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mala, remarking that the Guatemala specimens “differ from the ordinary 

specimens of S. carolinensis in being smaller and much more strongly tinged 

with brown or rufous. There are not sufficient grounds, however, for regard- 

ing them as distinct from that species, the differences being such as we 

might expect to meet with.” I have not, however, met with any specimens 

of this species from Mexico, notwithstanding the large number of Mexican 

Squirrels I have had the opportunity of examining. 

The Sciurus deppei of Peters clearly belongs to this group, as shown by 

its size, the length of the tail (with the hairs shorter than the body), and 

coloration. The locality is given as “Papantla, Mexico,” and the supposed 

species is here doubtfully referred to the southern form of S. carolinensis. 

TaBLe XVIII.— Measurements of twenty-eight specimens ef SCLURUS CAROLINENSIS var. LEUCOTIS. | 
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TaBLE XIX.—Measurements of thirty-six specimens of SCIURUS CAROLINENSIS var. CAROLINENSIS.” 
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rol 8.00 10.50 1.50 2.15 do. 

(2) 8. 00 9. 25 1. 60 2. 23 |...do. 

g 8.75 11. 00 1.35 pbs . do. 

9 8.00 9.75 1. 40 2.20 |...do 

2 7.60 | 10.00 1.50 2.25 |...do. 

fol 7.80} 10.60 1.50 2.05 do. 

fof 7.60} 10.00 1.50 2.25 do. 

fof 6.75 9. 00 1,40 2.20 |...do. 

i) 8.00} 10.00 1.40 2.15 |.-.do. 

(of 8.50 10.75 1,45 2, 20 }.-.do. 

fof 8.00 10. 50 1.45 2. 37 |.-.do 

fof 8.00] 11.00 1. 42 2.25 do 

fof 8. 00 10. 25 1.45 2. 22 do. 

fof 7.65 9.75 1. 40 8. 30 do. 

fof 7.50 9.50 1.45 2, 32 do. 

fol 7.85 10. 10 1.45 2. 22 do. 

lo} 8.15 10.75 1.45 2. 20 do. 

rol 7.90 10. 50 1.50 2.40 do. 

fol 8.15 10. 25 1.55 2.35 |..-do. 

fol 7.75 10. 25 1.40 2.30 do. 

fon 7.95 9. 60 1,55 2.20 do. 

2 7.85 10. 35 1,65 2.45 do 

rom 7.35 10. 10 1.60 2.15 do. 

*The measurements given in this table were all taken from specimens in the flesh and were nearly all made by 

myself in the field. They are here quoted from my ‘‘ Mammals and Winter Birds of East Florida’. (See Bull. Mus. Comp. 

Zodl. vol. ii, p. 177.) 

TaBLE XX.—Measurements of three specimens of SCLURUS CAROLINESIS var, YUCATANENSIS. 

: ; ; a 
' : oe 

a & From tip of nose to— ee end Length of— Z 
2 — 5 

a | : a |. ee 
1 o a Locality. | 3 Ss RS re = 

= : s S ) 3 
is 3 2 & S 3 
S J = : D4 = Oo 

alo | Be | ce Sateen arctan ieee |= 
J * oO u ES} = i "4 = i] = 2 

s & ES a 3 a g GI S | = 3 Gi 
oO R 8 ° a > iss & es) q Zz 

8502 | 228 | Merida, Yucatan 0.83 | 1.65] 1.95 | 10.00 | 7.25 9.25 | 1.25 | 2.05 | 0.50 | Skin. 

2.00 9.00 | 7.50 9.50 | 1.25 | 1.95 | 0.62 |..do. 

2.05 | 10.50 | 850} 10.50] 1.20 | 2.10 | 0.50 |..do. 
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Taste XXJI.—Measurements of eighteen skulls of SCIURUS CAROLINENSIS var, LEUCOTIS. 

i} [—} . i * 

epee Rahs Sg |e 
a 2 |e as .|3 fe 
% 4/2 RTE noi [ESE Nae 3 
2 , ioe "Ee! 2 lo mla 5 

: § a | =e edn Sea la = s 
be 7 a i) ie] 2 Sate a E 2) Be eB Sale ere ea oe 2 ie 
a Locality. cola aad cence ete Pest || ee Eee lhee |e 
5 : S £ ~ = |o of| S$ |aa|a 5 2 
A | 7s a) 3 Gi nD Ge a Calero ory | = 

} i) e 2 a 2 \'5 Sagi 6 |la¥ticeie E 
s a » oO i-) i=} 5 a a] ” Bs i=} : & 

Z 212 )2 (2/2 |e2les| o ledlseicsl ¢ a=) = = = s ° A 418)21] 2.) 2 fe 23! & | eeleelee) 2 2 S & i) @ a | & aS) SB |aslaesl|as| & 
iS) il Ss A A 4 |b =) B |B p i=) rs 

6161 1.37 | 0.83 | 0. 76 3 

6163 1240)\|--SoS- 0. 80 

6164 1.35 | 0.85 | 0.80 

6166 1. 42 | 0.84 | 0.81 

6167 1.35 | 0.85 | 0.78 

4237 1.35 | 0.83 | 0.85 

4338 1.35 | 0.85 | 0.78 

2494 1.40 0. 81 

1626 1.37 0. 81 

1627 Aiton eee 0. 78 

1953 |. DBS) | emcee 0. 81 

2095 1g0 eae 0. 80 

2237 3 i. 0. &1 

£145 | Ottawa River, Canada 2.40) 1. 0, 81 H 

607 | Cleveland, Ohio ........--..|.-- 2.44 | 1. 0. £0 

A251 | RACINO Wib- = secen ere ces aalen es PEG Ep) Peak 0.77 

TDI CME 2s - GO Rabo Sceeacnd |aaac . obit Beso 0. £0 

1208 0. 86 

TaBLeE XXII.— Measurements of five skulls of SCLURUS CAROLINENSIS var, CAROLINENSIS. 

° ° A a é : ° 
tot |i ee 5 = |g je | 

ae 1 a a= ag |S o 
7 a So es 35) eh ~ ° 
2 ° p=] = & a = hla a 
= o Ss eegee eZ = = 

: 2 4 | Ha) & | BB) ee 3 : . a — 2 = o 2 ne] 5 a 7 = is eo esse AZ| a = 
2 - = $ 8 SB he te] see eres LS Eo | ‘te 
g Locality. = Ps = - |2 2) 2 SE oe a a 3 - 

: 2 = ~ S S 2 = = 
a 4 * > g oe =e 26 a inaelie a 1 a 

z mi} EF) 4) 28) 8 |e/s8] 3 [28 leels ge |g : 
5 -A 4 ) ) ) agolan 5 =, aoige. o 3 
i) o Q i) 2 a = & lero . ayes a “= 0 

2 = & g = ~ Je Sl es] fe Sle Sle oo] a 
a S e Ss cs 3 2@c|e2a o a2tloPloa o o 

é I = =) 2 Q a Pe) || cs Ba |/BE/SHI Eee e E 
3 8 3 = = Ci so | & aa/ ateasl as raze! 616 : 
io) wm] A 5 A A 4 |b =) B-|p =) =) H H S 

Washington Co., Tex 

Brookhaven, Miss 
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TabLr XXIII.—List of specimens examined of SC1URUS CAROLINENSIS var 

713 

. LEUCOTIS. 

53) Li 
=| 

Bie ihe 5 

flee) ele = 
SSl/E3| =] & = 
B@l/oPlEl so = 
‘S) 1S) oO;}n 

4 

RINSE | Seen) se oe|ee | Aumhernt, Nu -o2, |. oes ccce os S.H. Mellendy | 5.11. Mellendy | Aleoholic..... 

(alnisnMierns say |oecce ee. 82k G.A.Boardmapn| G.A.Boardman] Skin. ........- 

ocd en sc3c FBR CeeN GRE cco Aer SOerO 0 oessece Ree ipa = aay aos OO oe se 

SU ptonyMG! os -=7 |) aeecnans oa J.G. Rich -.-- 

Di COG). CR Sel Bie oe eer aan B. D. Verrill. -. 

Dac OO feaneneee 

L. Agassiz ... 

MUU |lacccte oad base] SSecO(D SASSER SA RR eel baie 1 (1) eae ea 

CEG ER) | hone so) ecg then bas OS SS ee! RE ce 

USES aed eee eee tees 

OER \eecost| boee Ged Peat) eee SS SE ea 

#4322 |.-..-:]--- BA SoS 

#1323) |.-.-- sce) ioce) hae 

Ch Yh se fe el ee 

*1325 |----- ser) ae ||-25 

SUG | ee eshl eee Bee eee 

PAB T | <= aos peg} 

*1928 |.-... =<) 5 1555 

1329) |, --.- | ae 

*1496 |..-.- ie <= 

SEAOT) [tao . oe |) Shtl hat (O'S 28 8s aaRe ss Cease Pane do Blackish. 

¥1498)\}.... - ae Sac Coretiteano| Steet bn anmee Beet | Saeeemel ss Bed OiSceceace: 

=2490 |.---..|..-- -- | Watertown, Mass |.......--..... C. J. Maynard ---d0 -....... 
ye Po eae us Newtonville, Mass.| .. .......-. Bey: | Weer ee, |S ices Omerior a 

CC eee Oe --.| Concord, Mass. .... June 24, 1863 | H. Mann ..-... Alcoholic ....- 

*208 |... = - | Worthington, Mass} ...........-- W. H. Miles ...| W. H. Miles .. #:00\ sekesna5 

*951 |.---- ==s| -- |aint  Lawrence|.....-.----.- J.S. Foley.... | J.S. Foley.... | -. do........ 

County, N. Y. 

956 |..... -- | Middleboro’, Mass | Oct. 27,1855 | J. W. P. Jenks | J. W. P. Jenks.|Skin........-- 

gA37 |i >= 5 eos, | hes tiene eaten Spring, 1856 ]....do .........|.-- GWiicencosce See LG telnet 
CT eee ea ieaen (Canliglebas. 2-0-5)... sec------- S. F. Baird... |S. F. Baird. - BP eee 

UGV ES becca ood Bey | oad Gt Sree eeere Sept. 5, 1856 |....do ........ =-d0..-0--- 2} ---- do". - 2-22. 
‘7237 |... .- ---| 9 | Allegheny Co., Pa | .-.---..-... R. L. Walker ..| R. L. Walker .-|---- does ss.ce 

4674 |..... proj) -- | Pennsylvania ?)... |+-.20--..2... Maj. Le Conte.| Maj. Le Conte.|.--.do ..-....-.| Black, annulated 

below. 

-----| 6160 ~ilGreensbang, Pai.) s2..--s<<. F. Cowan.....- F. Cowan.....- Skull ¢-<..-.--2 

col hee efi ip seeecene Si soe 

- .--do GO) eanaac 

= an ...do RST ee casce 

2 ..do RG) hceaoaee 

--| 2 Fen Oo = aosse dot eee 

e 3 Bee Wage oeees| oot! heacessces 

-l|o (ib) <sessesh0rcce| roc aeeeneeer mec OKawe ants a fp eO0mesoeas NGO; et cone 

set | ase] OMOSLOR CO: Efi < fos =. enca<~in os Dr.E. Michner.| Dr.E.Michner.|.-..do .....-... 

So | SERIO. oa sasecsec | Rae SaaS = O0iaca secs eed Seu eee ec een= sates 

So |(OF ah E I Pe |e So Baird<..|\S: FE. Baird’ 2. .|S0 2.00122 sana 

S-- 4 RSsa i ee Beane eel See Oey Ge CIO Mem Oe memes eee geen = 

a) ears Bes (1) peter ean cel RS ten aka ered ea Ot .= <> ses ae mersrrcinsy ca Coy ore 

* In Museum of Comparative Zodlogy, Cambridge, Mass. 
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TaBLE XXIII.—List of specimens examined of SCIURUS CAROLINENSIS var. LEUCOTIS—Continued. 

= : 

= 2 3) 

Beetle : Z 
& |3 2/218] — rocality. Whoo” | Hromnnom 7°: (Caltnated by — a Remarks. 
} Ba] a] s collected. ceived. i) 

& ./esle/z 2 : 

s|8 (6/3 Dah” ee Fe ie ak 
etd = I 

wel Poennsylwania\te | es2-<2eees see Nat? Gallery|! =---8 case. seed Skolleeeeee =. 

Washington, D.C | Oct. 22,1855|S. F. Baird .. |S F. Baird .. | Skin and sknll 

Bl seeee Aas Jane al, W850i} 5 doe ceaseeee 23 GObos225)5 SEin) 2<s-.2--<5 

eecdOieaacapsces Jan; (31/1855) |; sac ee eee ee doen <a | etd eee | 

2 UW --S-ep oases Winter, 1856 }....do .........| -- do ........ | Skin and skull 

sd Oat aen sis Sa= me |r coine so pees ox | ees eee Ci Drexler: y--||Skin= 225. s<2-4 

eens hor Sem tics ee aS awlawlan a= se] taneet= = seleeey || Ue as LO Wn SeN | ess Olen ee 

#100 eee ese No We, s1854) [coe es IM. McDonald:.|| 5-:do..--- =... 

Soe are F gon sees eso tss- ces Ss5 ---do 

S. F. Baird. -- Skull... 

- ---do Eedor 

me ..-do ...do » yg 

plete Be MO Paeas ao micia] srl eee esate 5 

Cleveland, Ohio -..}. J. P. Kirtland | J. P. Kirdiand | Skin. - 

Rockport, Obio. - . See@OW siaer Sx, ||| 2=/O\eeee ewes --.do 

= 3 iMOReaeeecs 

-| Mount Carroll, Ill_| Oct. 26, 1864 | R. Kennicott -.| R. Kennicott -.] .-.do .......-. 

Union County, Ll | Sept. —, 1855] ...do .......-.|---- (ly ees soce BeedO/ pees 

West Northfield, Il]/ Sept. 25, 1855 | .. do ...-..... Oi ga eee st a CO ae 

Oats Sept. —, 1855 |....do .........|.... iby ser So se --.f0 ...-.-...] Black. 

Pedi) <p pne ee Spring, 1855] ...do........ S2t ane Sees SasdO meee. sae Dusky, annulated 

above and be- 

low. 

Gall eee (Al eel eer eee one 5 Spring, 1855|....do .. .....|.-.. liane Sees ee doy 
MOQ Woes We eal coe ee ely oe eee Spring, 1855"). dos... ¢.==chaass Gormseesce =asOOine 

TPR) emer EHe|| ea Pam ncas coca Spring, 1855] .. do....-.... SEG pains ee Oia 

eA soteel Ra Sole ==" dar sone <aeennee Spring, 1855)))--stla's< 32. -=-|-- =. 0-22 -=ia- meet = 4 

125))| teas a | Roe eed eee ee Spring, 1855)|....do...---...| Sido sae -..do . i 
1(26))| Caner ee aero iets -| Spring, 1855 |....do .......-. ee eta eer -- do. 

REx Ball Sane a) Spring 1855)1)== dope gee eh ya? aoeete .. do . 

28) eases ery | Poca amet (oie Sa Span ed 855)| eed ee se eee meee doysceseeeee SeiOIE she Spee Dusky. 

TPO) | eoene caviasadlp-mvOOl are sc aeecent Spring, 1855). do)... <eces|co oe Onn ea One ae .---do, ‘ 

Be cee 607} .. | .. | Cleveland, Ohio ..| .............]S.F. Baird....|S. F. Paird....|Skull.-....... | Black. 

HUY (| RE Sss|- 20] Chicago: Ml: 2-35: |= sea eee R. Kennicott ..| R. Kennicott ..|Skin.........- .---do, 

1391, |!=2..2 Son] co allan ep OO, pore tcs oe Ce see eee eee oS. d0i os. Sepa leone dotesass. es Gray. 

177 | 1266 |... |.-..| Grosse Isle, Mich..|.............. CaHox=--2 24. Skin and skull | Black. 

183" |c=o-e< me || veee| LD OtrOlty Mach oceneal tains Beers eee eee Bros spsecas- Skinceeesese ce ’ 

VIG || =<] Sel ull endo) aee oe anes | eee gee ee | eee bee) < cos Sciio4| foes GC eeeecaee Black. 
ya ee eae Racine; Was secon eee eae Dr. P. R. Hoy..|---- GG coms nose: 

A276) ||Pae oes] ae Set | ris OF ee ee | ee ee ee | Sdoiee ne eae (by ese eae d 
256) | ss2<c Bh (ete ae Oa Spon essea| becc —adeemece| lice Seni biecraorse ---do 

a ee Pe! Bee ee ce momeeriaal teaser fe 2] [p Berl Tcebindres | had do 
SHY fl ESA) Pee oO eecas econ sence eee weer oe Saeed Oe eee eee Gtirs<msoeee rece do 
C8. ees ee ee eS ee cee eens bat ar eee Altre ae i Ota es |h555 do 
6s) ammer eas 320: 5 2252 Bice se | eee eran | en ae G igereasae --do . 

S35ce< 1208 }.- 00 ene eee S. F. Baird .. | Skull. 
en teSe 1209 |.. dot a+ * eeeeeee Sal oss 

Sa055 TOL esos oe | Poet ae e 25 

perce oT aten| pees t= OO ea ace. - ee | eee = 

Th be ye -- | & | Fort Des Moines, | —, 1855 

Towa. 

U127: | evo | eet OMe at doeeteca se: || Snesal. 
1198 }....-. SoH OM| Pee do ees eee ee, |e —, 1855 
a eee ee ae ce penny re er 
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TaBLE XXIII.—List of specimens examined of SCIURUS CAROLINENSIS var. LEUCOTIS—Continued. 

= ‘i = ] 

eee | Re 
= |8 |¢ & 
3 2 3 E o When From whom re- 2 
2 : 3 a 2 Locality. eee taa a a Collected by— oe Remarks. 

Zale .|a| a 
B#/e 3) 2) y & 
a ° ij Oo 3 
2) o ie n s Z z 7 

11291) Beene. ---|.-.-| Fort Des Moines, | Dec. —, 1855 | W. E. Moore...| W. E. Moore.-..| Skin .......--. 

Towa. 

#030) |i 2-4 aoe pciee|boneG Seo -eeeec poe Dec. —, 1855 |....do .....---- Facil) aSeeetrs. SoedOys =. 25-2 

Tb} Peco (a scel|beer| baer GN 6 o=o-eeeeas Dec. —, 1855 |?...do ...-.---- onda cetera: 22200) Sensts as 
F132) |<< - =|. || (oj) | bea OOP oos eee eee Dec.—, 1855)|.. - do.-.-.-2-- oe Of ceacres 00)22- 25456! 

1133 |...--.}- ml eel oon GO meeeea~ ea - =. Dec: —1855,|--.-do\.2..---.. Cott pesos: Bee seme ee 

3134 | 3146 |....|....]--:. i oanapeehee re Dec! —;1855)|-.-do -=.-----. Bee (een ea bre Skin and skull 

1935) ]2s---=|- Sel eee os OD) eRe ees Anee Dec. —, 1855 }..-.do ....----- SS sOOseaeeans= Skine.-----252- 

1136 |...---|. Sen O al p= = OO nneae se < no = | E0..—, 185o)| 2.0) --9.----. Rome lene pees (bel pe 

1204 |.....- ---| ¢ | Saint Louis, Mo...].--...---..... Dr. Geo. Engel-| Dr. Geo. Engel-|....do ......... 

mann. mann. 

1205 |-.-.-. ce.|! Gt iseceGliy --2-5-S5208ed Peraree ees aeeey Beet Oi arresee Meee bsesosee Sa UO ercesenne 

ep Ga hae Bees Q | Independence, Mo.j..-....--..--. Dr.J.G.Cooper| Dr.J.G.Cooper|....do ......--. 

01g poses oa ae MISROUTHO se eeeeae leon ca esa0c <=" Dr. P. R. Hoy..| Dr. P. R. Hoy..|.-:-do ..-...-.. 

ei lhe 

do | Leavenworth, Mo_| Jan. 26,1855 | Lt. D. N. Couch Lt. D. N. Couch] Skin........... 

.--.| Salt Creek, Kans-..| May 25, 1857 | Lt. F. T. Bryan 

Secel Pare do ...........-.| May 25, 1857 |.-..do 

a eel Se GIN see oes -| May 25, 1857 |.-..do 

-| Mouth of Platte...) Apr. 25, 1857 |....do 

skin. 
Corresponding num- Catalogue-number of 

TABLE XXIV.—List of specimens examined of SCIURUS CAROLINENSIS var. CAROLINENSIS. 

ber of skull. 
Sex and age. 

When 

collected. 
Locality. 

oo —a—! nH a & 

-| Charleston, S. C......]...-...------- 

-| Liberty County, Ga - 

(Orta ae eacenod P a oepserr eee: 

Grand Coteau, La. ..|..--..---...-- 

From ‘whom Collected by== Nature of spec- Reinarka: 

received. imen. 

Dr. E. Coues ..| Dr. E. Coues...| Skin ...---.--. In Nat. Museum. 

cect Mcecencas --.do - --do. 

See ee do . .-do. 

adi Wee -do --do. 

---do -do . . do, 

Peet OOhseanenes -do --do. 

J.L. Bridger -.|..--do .. --do. 

Sree Uiseeootsed boot do .. - do. 

Sood Bear eeser pene do ..do. 

F.S. Holms ..-| F.S. Holms..-.]..-- do .. ..do. 

Maj. J.Leconte) Maj. J. Leconte) Skull -. --do. 

Dr. Jones ..--. Dr. Jones... -- -.do -.do. 

St.Charles Col.) St. Charles Col-) Skin --do. 
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Taste XXIV.—List of specimens examined of SCIURUS CAROLINENSIS var. CAROLINENSIS—Continued. 

3 |g 
2 la 
a [Pl 
3 S 3 & Locality. Wiben ro wee T°) Collected by— Nahare aheper: Remarks. 
z Sroallie= collected. ceived. imen. 

| eels 4 oH| a8 
s EE] x 
8 °|s—|4 

ceeeod lene! Prairie Mer Rouge, |..--.---------| Lt. Jas. Fairie | Lt. Jas. Fairie.| Skin ..-.-----. In Nat. Museum. 

La. 

Beene ec [ac Gly Ai seaeceea| oes basdilynerdoscas ses Sees ace 

eeeace| secd la=7 7 here ea See Seer eco. Sn sac, coeseeee 

passee| sec] Eco: fae serecesseeeae| | Sach o= bsadtl) casas ses! Sonar jose 

1206 |.-..|--- GO. oo ccc cee ce ene | sew cee esos =|. -~= Gl) cscos5a5 

1207 |.-..]----do ..-....-..-----].------2-22---]---- (yeecceetad Hee escceoscy biases ese S52 

Sonos 1245 lo on-| coee Occ on ceebeec tea |peceedotes slo] sem: OO incite =ioi- | olmap Opole tin 

sosese TOS | Boed Beets see costae -cee Maencnch eee Sal frase We eecocos _odeatie 

10) (01 Bee Beer (epee! eeseee seco) eSeeooc. sem een | eres do ........ |.-.-do -..-.---.|._-- 

Seecoc 8338 | ¢' | Brookhaven, Miss ..|...-...--..--.| T.J. R. Keenan 

sceaes Pest) |p real peat so sees esos] oso se eecaseos poo i= cecal Fisad 

Sosece 8340 | 9 |.--.do ..--..--------- ---dO .....-..-|----d0 -.--..-- 

7502 Washington Co., Tex}. .-...-.--.---| Dr.G.Lincecum|Dr.G.Lincecum)....do ..-------|---- 

es Jacksonville, Fla.--.| Jan. 25, 1869 | Allen & Marcy] Allen & Marey 4 

pea -2e-GO .--..---------| Dan. 25,1869 | ...do -.-.---..].--.dO .....---. WS pico Se |SSS8 

eenec Hibernia, Fla-.--.-.| Jan. 30,1869 | ...do ..-..----| ---do -..-..-- ee UOleeeaenes=| a 

sae AEST thea ie seeeeneed (ap teks ya Gla) eae, G CERES say eet (Qieseacoed pecd! ice ciao ceca 

aaa Sedans. ees ===? Jan. 30, 1869 |. 

ee Welaka, Fla .....--.| Feb. 6, 1869 |. 

Fras Fates Der a= Sem = Feb. 6, 1869 |. 

eee van WO caeeue ss --| Feb. - 6, 1869 |. 

peel = Se - Sa Feb. 6, 1869 |. 

Lqerulicanaseregse=> Feb. 6, 1869 

bet iy eee ae Feb, 6, 1869 |. 
eee icc oem Cwistam «eae Feb. 6, 1269 . 

Ee dOkcesceouecose Feb. 6,1869|....do . -do . bl eee iaeemeces 

word Diaee So seteetoce es Feb. 6, 1869|....do- 7a Alheecdor aeesc eel nes 

eee Omi eae cannes se Feb. 6,1869}....do .....-..-. -do . SRO Seeerece| ae 

pads yas seeere teen Feb. 6,1869|..-.do........-].--. 5 a eT ee ae Fe eer 

Jacksonville, Fla....| Jan. —, 1869 AO) sppeseees| [asec =e .| Alcoholic ..-..].--- % ’ 

Sosa ces - —, 1869 |..-.do ....-..--]---- < posed) series 4 sen 

pec diGter ; —, 1869 |.---do ....-.5.-}- 2.00) ----- ---|-0. 

Based eae New Leon, Mexico... . —, 1853 

337 | 1254 |.---].--- OO ean one . —, 1853 |..-.do ..---.-- ----G0 ..------- i . cova 

p 731.) 
TABLE XXV.—List of specimens examined of SCLURUS CAROLINENSIS var, YUCATANENSIS. 

Nature of specimen 

When collected! From whom received. Collected by— Locality. 

Catalogue-number. Original number. 

8| oi | Merida, Yucatan ......... Mar., 1865| José Salazar Llarregui....| Dr. A. Schott..-.------ Skin. 

9 -do .. 2 is saan ee rons er (Bee ected hoLone 



SCIURIDAI—SCIURUS NIGER =I m— cS | 

SCIURUS NIGER Linn: 

Fox Squirrel. 

Var. NIGER. 

Southern Fox Squirrel. 
ee 

Sciurus niger CaTesBy, Carolina, ii, 1743, 73, pl. Ixxiii. Clixxavs, Syst. Nat. i, 1758, 643) i, 1766, 86 

(based on Catesby’s “ Black Squirrel” of Catesby’s Carolina). Te TREN; Sy ae Ree: Anim. 

1777, 417.—SCHREBER, Siiuget. iv, 1792, 776, pl. cexv, cexv*.—SHAw, Gen. Zodl. ii, 1801, 139.— 
“Orp, Guthrie’s Geog. (2d Am. ed.) ii, 1815, 292.”—DEsMAREST, Mam. ii, 1822, 334.—LEsson, 

Man. de Mam. 1827, 235.—ALLEN, Bull. Mus. Comp. Zodl. ii, 1871, 176—Maynarp, Bull. 
Essex Inst. iv, 1872, 145. 

Sciurus cinereus var. niger ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 287. 

Sciurus variegatus ERXLEBEN, Syst. Reg. Anim. 1777, 421 (mixed with Mexican species).—GMELIN, Syst. 

Nat. i, 1788, 151 (in part).—SCHREBER, Siiuget. iv, 1792, 729, pl. ceviii (in part; the plate is 

Buffon’s Coquallin),—Drsmarest, Mam. 1822, 333.—FiscHer, Synop. Mam. 1829, 352 (in 

part).—ScHINzZ, Synop. Mam ii, 1545, 17 (in part); and also of other compilers. 

Sciurus vulpinus GMELIN, Syst. Nat. i, 1788, 147.—Gopman, Am. Nat. Hist. ii, 1826, 128.—M’Murrrie, 
M’Murtrie’s Cuvier (Am. ed.) i, 1831, 433.—Bartrp, Mam. N. Am. 1857, 246. 

Macroxus vulpinus Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1367, 420. 

Sciurus capistratus Bosc, Ann. du. Muséum, i, 1802, 281.—DrsMarestT, Mam. ii, 1822, 332.—HARLAN, Faun. 

Amer. 1825, 175.—LEsson, Man. de Mam. 1827, 232.—H. Smiru, Griffith’s Cuvier’s An. King. 

iii, 1827, 178 (with plate); v, 1827, 253.— FiscHen, Synop. Mam. 1829, 351.—BacHMAN, pce: 

Zool. Soe. Lond. 1835, 85; Charlesworth’s Mag. Nat. Hist. iii, 1839, 117; Am. Journ. Sci. 

and Arts, xxxvii, 1839, 291.—WaGNeER, Suppl. Schreber’s Siinget. iii, 1843, 156, pl. cexiii B 

(gray variety—no description).—Scu1nz, Synop. Mam. ii, 1845, 5.—AupuBoN & BacHMan, 

Quad. N. Am. ii, 1851, 132, pl. Ixviii. 

Sciurus rufiventris M’MURTRIE’S Gayiess An. King. (Am. ed.) i, 1831, 433.—ScHrnz, Synop. Mam. ii, 1845, 6. 
Sciurus tevianus BACHMAN, Proc. Zool. Soc. Lond. 1838, 86; Charlesworth’s Mag. Nat. Hist. iii, 1829, 1 ve 

Silliman’s Am. Journ. Sci. and Arts, xxxvii, 1839, 295. 

Le Capistrate, ¥. Cuvier, Hist. Nat. des Mam. livr. xxvii, 1819 (plate and text). 

Capistrate gris, ¥. CUViER, Hist. des Mamm. livr. xlviii, 1825 (plate and text). 

Black Squirrel, CATESBY, PENNAN', and others. 

Le Coquallin, Burron, Hist. Nat. xiii, 1765, 109, pl. xiii (description and figure), 

Me 4 Fi OF cok } 

- Var. CINEREUS. 

Northern Fox Squirrel. 

Sciurus cinereus LINNZUS, Syst. Nat. i, 1758, 64; i, 1766, 86.—ErxLeBEN, Syst. Reg. Anim. 1777, 418.— 

GMELIN, Syst. Nat. i, 1788, 147——ScuresBeErR, Siiuget. iv, 1792, 766, ccxiii (name on plate).— 

Saw, Gen. Zodl. ii, 1801, 137-——Gopman, Am. Nat. Hist. ii, 1826, 129—H. Smiru, Griffith’s 
Cuvier, iii, 1827, 177; v, 1827, 253.—M’Murtrig, M’Murtrie’s Cuvier (Am. ed.), i, 1831, 433.— 

BacuMan, Proc. Zod]. Soe. Lond. vi, 1838, 89; Charlesworth’s Mag. Nat. Hist. iii, 1839, 159; 

Silliman’s Amer. Journ. Sci. and Arts, xxxvii, 1839, 297.—WaGner, Suppl. Schreber’s Siiuget, 
iii, 1843, 158 —Scurnz, Synop. Mam. ii, 1845,7.—AupuBon & BACHMAN, Quad. N. Am. i, 1849, 

145, pl. xvii—Barrp, Mam. N. Am. 1857, 248, pl. xlviii, fig. 2 (skull).—ALLEN, Bull. Mus. 

Comp. Zoil. i, 1869, 222. 
Sciurus cinereus var. cinereus ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 287. 

Sciurus vulpinus SCHREBER, Siiuget. iv, 1792, 772, pl. eexv, B. 

Sciurus virginianus, Kerr’s Linnzus’s Syst. Nat. 259, 1792. 

#* Sciurus hyemalis Ord, Guthrie’s Geog. (2d Am. ed.) ii, 1815, 292, 304.” 

CF Macroxus neglectus GRAY, Ann. aud Mag. Nat. Hist. 3d ser. xx, 1367, 45> 
Capistrate a longue queue, F, Cuvier, Hist. des Mam. livr. ly, 1826. 

Fox Squirrel, Cat Squirrel, VuLGO, and of authors. 
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Pe pe = 

Var. LEUDOVICIANUS. 

W estern Fox Bue | 
fof if “Aris, f?' Ie, {423 

Sciurus ludovicianus CUSTIS, Barton’s Med. ae Phys. Soin, ii, 1806, 43 (from Red River of “ Louisiana” ).— 

Haran, Faun. Amer. 1825, 186.—H. Smirn, Griffith’s Cuvier’s An. King. v, 1827, 254.—Lxs- 

son, Man. de Mam. 1827, 234.—FiscuEr, Synop. Mam. 1829, 351.—Barrp, Mam. N. Am. 1857, 

251.—? Tors, Proc. Zodl. Soc. Lond. 1861, 281 (Costa Rica).—HaypEN, Trans. Am. Phil. Soe. 

Phila. xii, 1863, 144.—ALLEN, Proc. Bost. Soc. Nat. Hist. xiii, 1869, 188. 

Sciurus ludovicianus var. atroventris ENGELMANN, Trans. Acad. Sci. St. Louis, i, 1859, 329 (melanistic). 

Sciurus cinereus var. ludovicianus ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 287. 

Macrozxus ludovicianus Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 426. 

Sciurus rufiventer “ GEOFFROY, Mus. Par.” ; Nouy. Dict. d’Hist. Nat. x, 103—DrsMaREsT, Mam. ii, 1822, 

332.—HARLAN, Faun. Amer. 1825 5, 176 (New Orleans).—LEsson, Man. de Mam. 1827, 233.— 

FiscuEr, Synop. Mam. 1829, 351.—Scurnz, Synop. Mam. ii, 1845, 6 (spesimen from Mis- 

souri).—MAXIMILIAN, Wiegm. Arch. f. Naturg. 1861, 70. 

Sciurus macroura Say, Long’s Exped. R. Mts. i, 1823, 115 (Kansas). 

Sciurus macrourus DouGuty, Cab. Nat. Hist. i, 1830, 265, pl. xxiii—“ F. Cuvier, Suppl. Buffon’s Hist. Nat. 

i, Mam. 1831, 297.” _ 

Sciurus macroureus GODMAN, Am. Nat. Hist. ii, 1826, 134.—WoopnHovssE, Sitgreaves’s Col. and Zui Riv- 

ers, 1853, 53. 

Sciurus magnicaudatus HARLAN, Faun Amer. 1825, 178.—H. Smtr, Griffith’s Cuvier’s An. King. 1827, 255.— 

Lesson, Man. de Mam. 1827, 235.—F1scHER, Synop. Mam. 1829, 351.—BACHMAN, Proc. Zool. 

Soe. Lond, 1838, 88; Charlesworth’s Mag. Nat. Hist. iii, 1839, 156; Silliman’s Am. Journ. 

Sei. and Arts, xxxvii, 1839, 296.—WaGNER, Suppl. Schreber’s Siiuget. iii, 1843, 166.—Scurnz, 
Synop. Mam. ii, 1845, 11.—KENnicorTt, U.S. Pat. Off. Rep. Agr. 1856 (1857), 56, pl. vi. 

Sciurus subauratus BACHMAN, Proc. Zodl. Soc. Lond. 1838, 87; Charlesworth’s Mag. Nat. Hist. ili, 1839, 

155; Silliman’s Am. Journ. Sei. and Arts, xxxvii, 1839, 295—WaGNER, Suppl. Schreber’s 

Siiuget. iii, 1843, 164.—AupuBon & BacHMaN, Quad. N. Am. ii, 1851, 67, lviii. 

Sciurus auduboni BACHMAN, Proc. Z: 61. Sov. Lond. vi, 1838, 97 (Louisiana; dusky variety); Charlesworth’s 

Mag. Nat. Hist. iii, 1839, 378 —WaGner, Suppl. Schreber’s Siiuget. iii, 1843, 182.—ScHiNz, 

Synop. Mam. ii, 1845, 12.—AupuBoN & BacuMan, Quad. N. Am. iii, 1854, 260, pl. elii, fig. 2. 

Sciurus occidentalis AUDUBON & BACHMAN, Journ. Acad. Nat. Sci. Phila. viii, 1842, 317. 

Sciurus rubicaudatus AUDUBON & BACHMAN, Quad. N. Am. ii, 1851, 30, pl. lv. 

Sciurus sayi AUDUBON & BACHMAN, Quad. N. Am. ii, 1851, 274, pl. Ixxxix. 

Sciurus limitis BatrD, Proc, Acad. Nat. Sei. Phila. vii, 1855, 331 ; Mam. N. Am. 1857, 256 (Texas; immature). 

VEGELOSCTYS 

Var. CEYEREUS. 

Northern Fox Squirrel. 

Varietal CHARS.—Length of body 12 to 13 inches, varying from 11 to 14 

or more; tail-vertebree about 10, varying from 9-to 11; tail to end of hairs 12, 

varying from 11 to 14. Color variable, but with the nose and ears generally con- 

color with the dorsal surface Commonly whitish-gray above, yellowish-white 

below, with the edges and under surface of the tail fulvous, varying to rufous. 

Often with a fulvous or rufous cast above, and strongly fulvous or rufous 

below. Varies to dusky above, with the ventral surface, legs, and feet 

blackish or black. Maryland and Virginia specimens are rather larger, 

grading into var. niger, with generally the tail more ferruginous. 

Of this variety, called by them the Cat Squirrel, Audubon and Bachman 



SCIURIDA—SCIURUS NIGER VAR. NIGER. 719 

say :—‘‘ Perhaps none of our Squirrels are subject to greater varieties of color 

than the present; we have seen specimens in (formerly) Peale’s Museum, of 

every tint, from light-gray almost to black. Two others that came under 

our observation were nearly white... . We have represented. in the 

plate three of these Squirrels, all of different colors, but the varieties of tint 

to be observed in different specimens of the Cat Squirrel are so great that 

among fifty or more perhaps, we never could find two exactly alike; for 

which reason we selected for our drawing an orange-colored one, a gray one, 

and one nearly black.”* 

In general, var. cinereus is smaller than var. niger, and may be distin- 

guished from it by the absence of a distinctly white nose and white ears. 

This, however, is an arbitrary character, since specimens, particularly from 

Maryland and Virginia, have the nose and ears only grayish rather than 

whitish, with sometimes the ears not ‘lighter than the surrounding surface. 

Florida specimens of var. niger, on the other hand, have the nose merely 

grayish, and the ears not lighter than the back, while the grayish nose-patch 

is small, and sometimes almost wholly restricted to the sides of the nose. 

Hasit.t.—Atlantic States from Virginia northward to Southern New 

York and Soythern New England; ranges farther southward in the Allegha- 

nies, perhaps to Georgia. 

Var. NIGER. 

Southern Fox Squirrel. 

VARIETAL CHARS.—Larger; length of body generally about 13.50, ranging 

from 12 to15. Tail-vertebree about 11, ranging from 10.25 to 12.50; tail to 

end of hairs 14, ranging from 14 to 16. Color variable, but with the nose and 

ears whitish, usually in strong contrast with the rest of the dorsal surface. 

Color generally gray above (rather darker than in yar.cinereus), whitish beneath, 

with the tail whitish beneath and on the edges. Varies to more or less fulvous 

and rufous phases, but more frequently to dusky and black. Often with only 

the feet, legs, and lower surface black. In the dusky varieties, the head 

(except the nose and ears) is often intense black. Sometimes with the under 

parts rufous, and often with the whole pelage mixed dusky and rufous, or 

with the limbs and head black, and a narrow black dorsal and ventral band. 

Equally variable in color with the preceding, from which it is to be commonly 

*Quadrupeds of North America, vol. i, pp. 146, 147. 
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distinguished by its white or whitish nose and ears. Of the dozen or more 

specimens before me, each differs widely from any of the others. 

Hasirar.—South Atlantic and Gulf States, from Maryland to Louisiana. 

Var. LUDOVICIANUS. 

Western Fox Squirrel. 

VARIETAL CHARS.—Smaller than the preceding, about equaling in size var. 

cinereus; length of body 12 to 13, ranging from 11 to 14 or more; tail-vertebree 

9.75, ranging from 8.50 to 10.50; tail to end of hairs 12.50, ranging from 11 

to 1350. Color less variable than in vars. cinereus and niger. Above, dusky- 

gray, with a strong rufous suffusion; ears, feet, and ventral surface fulvous, 

varying to bright ferrugineous. The whole under parts are occasionally black 

or mixed black and rufous, the hairs being annulated with these colors. 

Never apparently wholly black, nor with the under surface pure white. 

This variety is much more constant in its coloration than either of the 

two preceding, the principal variations being to dusky, annulated with rusty 

beneath, or with the whole ventral surface black. The ears are generally 

rufous, in strong contrast with the color of the dorsal surface; the feet and 

whole lower parts are generally rufous, varying somewhat in intensity in dif- 

ferent individuals from the same locality. The upper parts vary from a dusky 

ferrugineous-gray to a lighter gray, scarcely distinguishable from that of the 

reddish-gray type of var. cinereus from Pennsylvania. There is, however, a 

considerable amount of geographical variation in color, mainly through a 

great increase in the intensity of the rufous coloring of the ventral surface 

southward. 

The palest specimens are from the eastern edge of the Plains,—Fort 

Randall, Dak. Ter. ; Kiowa Agency, Ind. Ter.; Guadeloupe and Fort Chad- 

bourne, Tex.,—some of which are nearly white below and much lighter above 

than examples from other localities. The most rufous come from the Missis- 

sippi Valley, particularly from the southern portion. The specimens from Ohio 

are rather lighter than thosc from Illinois, while the series from Fort Des 

Moines, Iowa, inclines strongly toward the more southern type of coloration. 

No. 7768, from the Republican Fork, is white below, with merely a faint 

tinge of fulvous, which becomes somewhat stronger on the chin and throat. 

The upper parts are about as in specimens from the upper part of the Missis- 

sippi Valley. No. 11348, from Fort Randall, is also nearly white over the 
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ventral surface, passing into fulvous anteriorly, and is also much lighter above 

than specimens from Northern Illinois. No. 7773, from Sioux City, Iowa, is 

also pale whitish-fulvous below and light above. Specimens from Northern 

Illinois are also very pale fulvous beneath, lighter gray above. Fort Des 

Moines specimens are considerably brighter below than are those from North- 

eastern Illinois and adjoining portions of Michigan, more approaching the 

southern type of coloration. In a large series of specimens from Saint Louis, 

Mo., the ventral surface is strongly rufous, and the dorsal surface is of a darker 

gray. In others, from Prairie Mer Rouge, La., the under parts are deep 

orange, with a perceptible further darkening of the color above. We have 

hence a gradual transition in the color of the under parts from pale yellowish- 

white, through pale fulvous, deep fulvous, and ferrugineous, to bright reddish- 

orange, in passing from the Plains and the more northern localities to the 

swampy region of the Lower Red River in Louisiana. While the upper 

parts show a less striking change in depth of color, there is a correspondent 

darkening of the dorsal surface through the larger amount of black and the 

brighter tint of rufous. . 

Hasirat.—The whole region drained by the Mississippi River and its 

tributaries, and that bordering the Missouri as far northward as Southern 

Dakota, extending westward along the wooded streams into the Plains. In 

other words, from the Alleghanies on the east (where it meets the range of 

vars. cinereus and niger) to the eastern portion of the Plains on the west, and 

from the Great Lakes, Minnesota, and Dakota on the north, to the Gulf coast 

and the highlands of Mexico on the south. Its habitat is hence far more 

extended than that of either cinereus or niger, and includes a far greater range 

of climatic conditions. 

GENERAL REMARKS ON SCIURUS NIGER AND ITS VARIETIES. 

DirFERENTIAL CHARACTERS.—As already stated, var. cinereus differs from 

var. niger mainly in being rather smaller, and in having, as a rule, the nose 

and ears not white, or not strongly contrasting in color with the rest of the 

dorsal surface. Audubon and Bachman, and also Professor Baird, refer to the 

longer and more pointed ears of var. niger, but, judging from the specimens 

before me, this is not a very appreciable character. That such should be the 

case would be only in accordance with the law of the enlargement of periph- 

eral parts southward, so often exemplified in other Mammals. ‘The more 

46 M 
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trustworthy character of white nose and ears in var. nzger, though open to 

many exceptions, is the one mainly to be relied upon in distinguishing the 

two varieties. There is apparently a gradual and quite marked increase in 

size southward in these two forms, so that size alone fails to be distinctive, 

especially in the central portion of the Atlantic States, or wherever their 

habitats meet. 

Var. dudovicianus is generally readily separable by its coloration from 

either var. cinereus or var. niger. The rusty-bellied style of var. cinereus, 

however, is often quite inseparable from specimens of var. dudovicianus from 

northern localities. Particularly is this the case when Pennsylvania speci- 

mens of the rufous type are compared with Ohio examples of var. Zudovici- 

anus. There are, for instance, two specimens before me without labels, and 

hence from unknown localities, which I cannot positively refer to one of these 

varieties rather than to the other. There is little, if any, difference in size 

between vars. cinereus and ludovicianus, although the latter is pretty constantly 

appreciably smaller than var. niger, as shown by a comparison of the forego- 

ing diagnoses of the three varieties. The external measurements are, unfor- 

tunately, nearly all from skins, and are hence not very trustworthy. Taking 

the skulls as a standard of comparison, var. niger averages appreciably the 

larger, four skulls of niger averaging 2.75 against 2.58 in both vars. Zudovice- 

anus (eight skulls) and cinereus (three skulls). 

GEOGRAPHICAL VARIATION.~-In varieties cinereus and niger, the only 

appreciable feature of geographical variation is the before-noted gradual 

increase in size southward. A large series of specimens, from numerous 

localities, might show that other variations correlate with differences of 

locality. My material illustrative of these two forms is unsatisfactorily 

scanty. Var. dudovicianus, on the other hand (thanks to more abundant 

material), shows strongly marked geographical variations in color, but I fail 

to notice any well-marked geographical variation in size. Judging from the 

skulls, the northern specimens are rather the larger, yet the largest skull of 

the series is from Brookhaven, Miss. The measurements taken from the 

skins show also a rather greater size northward, the largest specimens 

being from Ohio and Fort Randall, Dakota, if length of body be taken 

as the standard; if, on the other hand, the length of the hind foot be 

adopted, in consequence of being less susceptible to variation resulting from 

taxidermy, the southern specimens average nearly or quite as large as the 
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northern. Judged by this standard, the specimens from Saint Louis, Mo., 

must be regarded as fully as large as those from farther north, if not, indeed, 

a little larger. 

The geographical variation in color in var. dudovicianus consists, as 

already noticed, in an increasing pallor northward and toward the dryer por- 

tions of the plains, and, in the country immediately bordering the Missis- 

~ sippi, in a strongly marked increase in color southward. 

GEOGRAPHICAL DISTRIBUTION.—Vars. cinereus and niger occupy the Atlan- 

tic slope from New York southward, var. niger being found westward in the 

Gulf States as far as Eastern Louisiana. Var. cinereus has been reported as 

common on Long Island, and as occurring as far eastward as Massachusetts, 

but, if ever found in the last-named locality, can occur there only very rarely. 

Both var. cinereus and var. niger occur in Maryland and Virginia, where their 

habitats overlap, and the two forms interblend. Probably var. cinereus ranges 

farther southward along the mountains of the interior than along the coast. 

Var. ludovicianus appears to occupy nearly the whole region drained by the 

Mississippi and its eastern tributaries, and extends up the Missouri to above 

Fort Randall, and occurs along the Arkansas, the Red, and the other princi- 

pal rivers that come down from the Plains as far as they are regularly bor- 

dered with timber. The westernmost localities represented by the specimens 

before me are the Republican Fork and the vicinity of Fort Cobb, Indian 

Territory. It is found throughout a large part of Texas, and doubtless 

ranges far into Mexico. It has even been reported as occurring as far south 

as Guatemala,* but I think the identification in all probability erroneous. 

SYNONYMY AND NOMENCLATURE—The earliest available name for the 

specific designation of the Fox Squirrels is doubtless niger, used by Catesby 

in 1743, and adopted by Linnzeus in the tenth edition of the Systema Naturee 

(1758), based on the Large Black Squirrel of Catesby, which unquestionably 

refers to the dark phase of the Southern Fox Squirrel. Immediately follow- 

ing it, on the same page of this edition, is the name cinereus, generally con- 

sidered as referring to the Northern Fox Squirrel, the Cat Squirrel of Bachman. 

The only objection to niger as applicable to the whole group is that it refers to 

only a single phase of coloration, and not to the most prevalent one, though 

avery common one. In view of the great frequency of the black and dusky 

phases of coloration, the objection is one of no great importance, and I hence 

* Tomes, Proc. Zodl. Soc. Lond. 1861, p. 281. 
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adopt niger as the specific name of the group. The next most prominent name 

of the Southern Fox Squirrel, and next in date, is vu/pinus of Gmelin, which 

Professor Baird adopted for this form in place of the later one, capistratus, 

of Bosc. The latter, however, has been often employed for its designation 

by both American and foreign authors, and is the name adopted by Bachman. 

The Northern Fox Squirrel has commonly borne the name cinereus, 

which is unquestionably the name to be adopted for its varietal designation, 

although it has been also applied by various authors to S. carolinensis. Aside 

from vulpinus of Schreber (nec Gmelin), it has no very prominent synonyms. 

The Western Fox Squirrel was first described by Custis, in 1806, 

under the name /udovicianus. In consequence of the great variability in 

color this form presents, it was subsequently redescribed under eight or ten 

different specific designations, several of which have been at times more or 

Jess current for particular phases of coloration, generally supposed to rep- 

resent forms specifically distinct from ¢@udovicianus of Custis. The more 

prominent among them are rufiventer of Geoffroy, used by Desmarest and 

Harlan, the latter referring to it a specimen from New Orleans; macrowra of 

Say, applied to examples from Eastern Kansas, which name, being preoccu- 

pied, was changed by Harlan to magnicaudatus, and adopted by Bachman 

and others in place of /udovicianus. Bachman applied the name subauratus 

to specimens received from Louisiana, and auduboni to black-bellied speci- 

mens from the same State. Audubon and Bachman gave the name say? to 

specimens from the Missouri River, rubicaudus to Illinois and Kentucky 

specimens, and occidentalis to dusky specimens supposed to have come from 

the Pacific coast, but which these authors later referred to their S. audubone. 

Baird gave the name /imitis to the pale form of the Plains from Western 

‘Texas, based partly at least on small size resulting from immaturity, as shown 

by his types. More recently, Dr. Engelmann has described melanistic speci- 

mens from Saint Louis under the varietal name atroventris. 

The S. variegatus of Erxleben has generally been applied to some of 

the Mexican species, it being based partly on the Quahtecallotlquapachtl aut 

Cotztiocotequallin®* of Fernandez, and partly upon the Coguadlin of Buffon.t 

The latter, as first pointed out by M. F. Cavier, is certainly the Southern 

Fox Squirrel GS. niger var. niger), as shown by its white nose and white 

* Nov. Hisp. p. 8. + Hist. Nat. vol. xiii, p. 109, pl. xiii. 
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ears, as represented in Buffon’s plate, and hence S. variegatus is clearly ref- 

erable in part (and I think mainly) to the Southern Fox Squirrel of the 

present article. The animal described very imperfectly under the above- 

cited names by Fernandez is apparently referable to the S. hypopyrrhus of 

Wazgler, § as claimed by the last-mentioned author. 

TABLE XXVI.—Measurements of ten specimens of SCLURUS NIGER var. CINEREUS. 
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TABLE XXVII.—Measurements of eight specimens of SCLURUS NIGER var. NIGER. 
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i aa e 5 So 

= a 3 z = a 
2 wv} 3 g 3 a s Fs 3 
8 Ei (<a a at > a & ce 

12800) Tarboro’ N.C). cscc}see-|eeceensc|encse sss 3.00} 15.00) 10.75 | 14.50 |......- 3.00 | Measurements from 

Baird’s Mamm. N. 

Amer. p. 248, 
344 | South Carolina......}....)... 2. 60 13. 66 11. 25 LOS 20! | sicteteisioe 3:00) Se aaee do. 

95 | Southern States. . 2.70} 14.50] 12.00} 16.00 }...-..- 3,20 |..... do. 

1633 | Florida ...... 11. 50 IG STRU eee ee }) eset - do. 

1G34) | o-COte occas) cape ce 10. 25 14°00) seen SOON ESeRe do. 

Sat see Southern States. ....|.... 12.25 | 15.16 1.75 2.92 | Measurements from 

Aud, and Bach, Qd. 

N. Am. ii, p. 132, 

*2050 | Hibernia, Fla ...... (st IleeGoieenlsecnee sepeacen L2H75) |) 9LON50) | 20n| tease eeeeeee Measured fresh. 

*2069 | Hawkinsville, Fla-. 9 1. 60 2.73 3.17 13. 00 12. 00 16.50 2. 65 3.09 |.....- do, 

“In Museum of Comparative Zoélogy, Cambridge, Mass. 

§ See Isis, 1831, p. 510. 
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TaBLE XXVIII.—Measurements of twenty-nine specimens of SCIURUS NIGER var, LUDOVICIANUS. 

re) S 

§ From a of nose} Tail to end of — é 5 
| a 5 = 2 : = a Romark 3 Locality. % g & % emarks, 

g Palle eee oe hemp ty [be Se oy $ Pe Meta WAI |p cee Et lle se 
5 a| 6 A > i 8 4 

174 | Port Clinton, Obio ...--.......---.+--- 5o5|peeceses|| Sse 9.50 | 12.00} 275 | Skin ..| Measurements from 
Baird’s Mamm. N. 

Amer. p. 256. 

1763) lenges Gn) pepesso = lecass 14. 50 £.00 | 10.50 

2351 | Ann Arbor, Mich aoe [Eeeees 12500)! ceee eens es eoes 

170 | Milwaukee, Wis .-......-....-.-...-- Sollsceiccac 13.00 | 10.00 |, 13.50 

190) GRACING, WAS eases clnone se ecea ae semis SW eRe Sse 13. 50 9.80 | 12.00 

= 21605) LE 00 Peace 2 = 12. 06 

fof 2.75 | 11.00 10.00 | 11.00 

ae 2. 60 11. 00 9.45 | 12.00 

2.50 12.00 8.50 11.00 

22 |" S240} (8 085 0r| eee ewe hace wee 
SLs ENS MONT Ul mee sotee seats cra cla setae ate rofal Weemteerl asercets 10.45 | 13.00 

2372) ACKSON NO cose nieces nme ieee roa 2.75) 12.00 |.-...... 14.75 

1125 | Fort Des Moines, Iowa..........--.-- OG Rectemenal iro sels 9.00 | 12.00 

fou 2. 40 12. 00 8.20} 11.00 

a 2. 60 11.50 CON See 

fof 2.60} 11.50} 10.00} 13.50 

of Retinol loses 10.50 | 13.25 

ley ee ate 12.00 | 10.00} 12,20 

OR peeeees 12. 50 8.50 13. 00 

5 2. 60 13.00 | 10.00 | 13.00 

1495 | Lexington, Mo ..-...........-..-..-.- - 2.50 | 11.25] 10.00] 13.00 

Peet | Wort Randall Dak 2. ...2 sos .-<ccss eal sees |seecenes 14. C0 UT 12. 00 

s 11.20 7. 00 9, 80 

11.00 8.25 | 12.00 

12.50 9.25 | 12.50 

12.00 8.65 | 12.00 

12.00 7.20 | 11.50 

10. 20 8.90} 12.00 

2354 | Guadelupe Bottom (near Indianola), |....|......-. 11, 00 8.00} 11.50 

Tex. 

TABLE XXIX.— Measurements of three skulls of Scrurus NIGER var. CINEREUS. 

=| ; |S 5} he ey g } 
3 Fy BR | 2 a 4 = 
SS a = |e Ae oe g 8 s 
2] .,/2/2 (8 [84] ole alea |e 

is | eb | he | ret los Bal co |Eo| |s 2} |) <8 

2 ee wee ema recs Se iS aie sa) S 
g Locality. CS! Ps & E Bila eam] 2 |e Al es a a | ‘3 
a elec lore ieee tees aS |S ele We ra | 
a | se E Ra oO o o | 2 a q wm. ts Melis et 3 E E 
° I) Se =| =| =| So .| 6 = ao/o6 Ane 5 4 
Ea GC) 2 § 3 Ss S |S ZIBB) A le ale 4 aj on = 
C) cam Ss a ee Slaw be we Olek Oo] Hu ® I 7 
3 = a gS 3 3S CPR euLel ey) ee Nie eS co] 2 £ g 2 
3 S & wo a a 3 /G8/as] a |/SS/ESi/ae] & 8 
iS) H o A|G A 4 |p =) P |p i=) =) a) 4H 

855 | East’n Shore of Maryland.| 2.50 |....-. 0.87 | 0.85 | 0.20 | 0.40 | 0.80 | 1.32 | 0.33 | 0.25 | 0.47 | 0.33 | 1.50 | 0.70 

932 | Washington,D.C. (market)| 2.70 | 1.55 | 0.90 | 0.88 | 0.26 | 0.44 | 0.87 | 1.35 | 0.35 | 0.25 | 0.45 | 0.34] 1.50 | 0.87 

756 | Carlisle, Pa ..........-.--- 2.55 | 1.52 | 0.90 | 0.86 | 0.26 | 0.44 | 0.77 | 1.32 | 0.42 | 0.25 | 0.47 | 0.32 | 1.46 | 0.90 
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TABLE XXX.—Measurements of four skulls of SctURUS NIGER var. NIGER. 

127: 

: lhe 2 5 a ; 
e|¢le les 2 ig |= 

2 a & |8 Sa] . la als 2 
3 =) ro) & Es + =~ oo J 
= : a) 2 a Se) 2 |so Bia a 

; Se || Sealer rete |e |S Vee eee Le : : 
8 Billie oma seis) |evonl ealueae | |ha c= es 
= fe Es $ ai/s]2)e |S a Set = | ey 
5 Locality. 2 = z 2 e a 5 Bop eR es 3 le 2 gj 3 
a + os 2 o g a ee as 2 |-nvie .| 38 - a 
a Sag |. he I = PAE) |SShom Vicevac = ees PP Nice I E 2 
= a "4 © i) re) 5 aAaglang ee a ePeeanihe a = a 

2 Eh We A 2 PAS) ES a aS SESS US| ata ae al ak FI coon 
< <3 = 2 s | a leslesl| S |ao/S S13 a] & 3S os o a= cS 3s cS nl Gieet 2 a | © o ve 

= ian (il eee limes || ere Jae ey cece ee IU tion Redes | ea a 
iS} q o a A A 4 |p =) Bp |b p p es) Hy 

ax “ Ph 

3904 | Georgia..--.--.----------- 2.77 | 1.62 | 1.00 | 1.03 | 0.27 | 0.44 | 0.85 | 1.40 | 0.52 | 0.27 | 0.51 | 0.35 |......|.-.-.. 

003i)" dol-ee-t Secs seta o kk ke 2.75 | 1.67 | 1.00 | 0.97 | 0.30 |...... 0.90 } 1.45 | 0.54 | 0.28 | 0.53 | 0.35 |......}...... 
7632 | Natchez, Miss ............ 2.75 | 1.55 | 1.C€0 | 0.98 | 0.25) ..-.'] 0.85 | 1.40 | 0.50 | 0.28 | 0.51 }...... 1.54 | 0.90 

*947 | South Carolina? .-.....--. 2.75 | 1.60 | 0.98 | 1.00 | 0.25 | 0.43 | 0.87 | 1.45 | 0.53 | 0.27 | 0.52 | 0.38 | 1.53 | 0.90 

*In Maseum of Comparative Zoélogy, Cambridge, Mass. 

TABLE XXXI.—Measurements of nine skulls of SCLURUS NIGER var. LUDOVICIANUS. 

Ps ° i] lies i=} « 

4 Ele |$s Seas ae 
a= as S = = Kee |S ° 

Spee leso (eae. Sed atts ea te 
s 6 a ead: q Fs ire $ ; 5 
5 Ae ay |). he ss} 3. |Fo|2 -lz Ge i (= 
3 : a 2 a Sie & a St go a| 2 ce) to | Ep 
E Locality. Peace te te jem) Be Ble le 8 is ord D> a a a D m+. a = = 

3 aie ele lens (Sh ieate-- |e 1k 
So Beifeae eS Were Wis eee eis ey ice cm ela Aga) | oe 
g a/Si18i)4]a2/Ssl2e| 8 |Belealss| 3] 3 
= SU em emiaay ay Peres aay) Shee easy ere | 6 
is) a oO A A Aa |p is) Bp |b is) p ra) 4 

2488 | Burlington, Iowa 0.22 | 0.78 | 1.33 | 0.46 | 0.28 | 0.48 | 0.33 | 1.50 | 0.87 
1765 | Saint Louis, Mo. .......-...-- : 52 | 0. . 0.21 | 0.80 | 1.30 | 0.45 | 0.25 | 0.48 | 0.32 | 1.48 | 0.85 
1879 | West Northfield, Il. ......... 2.60 | 1.50 | 0.88 | 0.90 | 0.23 | 0.80 | 1.30 | 0.52 | 0.25 | 0.50 | 0.29 | 1.47 | 0.85 
3131 | Prairie Mer Rouge, La. . Od ee eeeal peceoe OREO SU OL 808 | e3525))--- 25.) 2--.- 0. 44 |.....- $45) jocnoe. 

S139). - 2.3 OO Sater e a eee ae CLES a bE) | Eero OSS Ones hONE0!|| eQ0ilescce-|eee-=2| eco ae | see 145i | Soeee 
pe ee @0 Shans ee ee tee! Qn58) IP oes |s-ccee ORBAN O22 ONE |[FhO5 teas. sl) -o 2-2 |oz nee |enemae a5} eee 
4348 | Fort Riley, Kans..-.....-...... 2.48 | 1.42 |-..-. CSE }) CT) at Si Grad Na Bey OS ee ES ae a el oe 

“1265 | Devil's River, Tex .-..-..----- PUP PSY Ul eames Oxia mOcet, |hOxGzy|i1stG| === |e cc encceal eae D7 feces 
2336 | Brookhaven, Miss..-.-...----. P3680] | 055%) |\Ge ee OE |S CT [SS fl A Ee = Re 1.58 | 0.90 

* Type of S. “limitis”’; not fully adult. 7 Perhaps var. niyer. 
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TABLE XXXII.—List of specimens examined of SCIURUS NIGER var, CINEREUS. 

= : . 8 
e |2 E 
gq es @ 
S Sie) a 
ie 3 4 Locality. From whom received. Collected by— % 

B2| 3: E 
$3) 52 s 
oO iS) 

J. T. Rothrock ..-..... J.T. Rothrock .......| Skin. 

sens COIR eR ome see pete ermmet | iteee ern meniscal mie 1 ( 

A.S. Bickmore ..-...-. A.S Bickmore .....-. Alcoholic. 

S. F. Baird’!=225-2.-22 SR Baird) >. 202. .2-4 Skull. 

Pesos eneesoose poses (TS eacccencons Baad itn 

pa ezee E eae sizscce Se scees|ocecdo: 

“toe esc de : Weogis eesoe ae hes son m ceease deere SIRE 

_ee-.---| 855 | Prince George County, Maryland. .-....|.-----do .-----..-....--|------ GWigrass-ponecesa|h isl aril b 

Mr. Plummer ......--- Skin. 

Rea ee| Reser ses eOs 

SSsoesee| |sseoee ----do. 

SoG Beindissce oes - ee Skull, 

C. Drexler ....-.... Ros Skin. 

Washington, D.C. (market) ....-. .----. Mr. Plammer ...-. Scot ceeds, 

Clarke County, Virginia ..-... SessCnascce Dr. C. B. R. Kennerly- - ----do. 

Maryland) oo. onan emcee eee ae J, A. AND tcen<eon= a. Perla ORY seems Skin and skull. 

*In Museum of Comparative Zodlogy, Cambridge, Mass. 

TABLE XXXIII.—List of specimens examined of SCIURUS NIGER var. NIGER. 

3 : a 
ele E 
g led From wh 3 3 3 E Locality. Piles me pete re- | Collected by— % Remarks. 

Bala? g 
Sa |3 = 
Ss ls z 

TOT ease Tarboro’, N.C ...... s-+ se-e-eee-.| J. L, Bridger....| J. L. Bridger..-.) Skin...... 

PQS2ieeeeee| sean Ge ceesboccaoseellecosan cond od) [ose Gteeiscoocemncd Bocce Be ected eo ael dojee== 

1.283) | Smee ems (ty Poecemepesosne |F:sesoscsececd leo: A nee cece =) eee ccercco| ec doeese- 

1284 |2--- <2] - =. (Ose tres 6S case KeconSeonocesd kaos GN aeeeeSosse on tO 5 astossesce bs hy oacce 

Ths) [eae load 00 caceced ese teed pseccarcoscred| Pao doacseesemee sect Mecesinsancen |e ood doj-a=--) 

1280) peeece ee (ty Sea sSeoa acca Seana sada oso OD eeossesaccs cont} Hesocotaes psec atoscee 

95 |.----- Southern States ..-.|............-. PNGEE BOOP 1305 | Ree eee oes ond oie =—- Head nearly black. 

Phila. 

Be ed fee (UO peceacacasecoss foeecedsqcescee| bororaskecisseceei Head wholly black ex- 

cept nose and ears. 

1483 |...-.. Columbus, Ga 

aamoscoe 3903 | Georgia..........--- 

weeds « 3004) <= cOO)- once see 

Adce tbe 7632 | Natchez, Miss 

aaces 3249 |) New Orleans, Tia... .2|5--22.cocesece| con emaeerencoeee 

a) | seer Hibernia, Fla ......-. Feb. 1, 1869 | Florida Exped .. 

¥2169 |---| Hawkinsville, Fla ..| Mar. 12,1869 |....do ......-.--- : 

*In Museum of Comparative Zodlogy, Cambridge, Muss. 
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TaBLeE XXXIV.—List of specimens examined of SCIURUS NIGER var, LUDOVICIANUS. 

S/é é 
al ean z 

2 i) 
2 lasses 2 a rae ies . When From whom re- z ae a r 
3 ge|a|é Locality. RATE Ot Seon Collected by S Remarks. 

wo .Jas|e!s © 
S228.) a Ss 
s ~ S3/E2/2| 2 E 
o oS o;}n2 A 

SAO nese sees |) oo ct| aVaNSton, Ll. oo. cco esto os. O. Marcy....- O. Marcy.-.--. 

“1635 | .... |...-| ...| Marion, Ogle Co., Il.| June 26, 1867| J. A. Allen... | J. A. Allen... 

Sept. 30, 1867 |. BassdOhocavawa™ 

Ps O0)- =e Sept. 30, 1867 |. J 
SOK OME Sree Sept. 30, 1867]. 

Sept. 30, 1867 Seri repeeeee 
Sept. 30, 1867 |. a edoscecs 
Sept. 30, 1867 |. Ae fitness 
Sept: SO 1860| se eUOl-peeccsc-| 020100). c-coers.]¢ 

May 28, 1867} H. W. Parker .| H. W. Parker 

Aug. 22,1867] J. A. Allen....| J. A. Allen... 

Aug, 22, 1867] -..do -...00- 

Blo ST Util CG 0 eee eed 

Aug. 22, 1867 Al) Basece cay eee 

don: eee | Rollin WMichy css. seu|tseodeec eset W.J.Beal -.. Alcoholic... - 
*198 |...... Be eaters C0) joa os oem es wat hnce soe nae Cee aa bere pects sastie soe! 

POO Ae tetas SS = OO see te et 

174 |......|....]....| Cleveland, Ohio...-. 

Tt ee ee ..--|.-..| Port Clinton, Ohio.. 

1058 haere Bees aeeel West Ortnneld: Tul coec asic. 

Spring, 1855 | ...do .........|.--- 

Winter,54-55]....do ..-....--|- 

Seetetoy esd Pacd doeeose- == 

Schisccosteca pedo aeeec. Belly black. 

BSS Sooeieasere] Gaec Gl aaereaaad Bee 

so nedscrice Mr. Bishop... 

a Oat. e26,cLO04i G0). c-sose=-|2 «=~ 

Jan. —, 1855 | W. F. Shaw ...| W. F. Shaw 

Lith Pea See ao || RAGING SWHS a. cans fon ee'= fe aes Dr. P. R. Hoy .| Dr. P. R. Hoy - -| Belly black. 

LE) (Seay eas Bo] Hoe ide cosa seaosoe Lcodiine case e 

ppd) ...| -..| Milwaukee, Wis ....| Spring .-.--- S. Sercomb. -.. 

2351 |-....- eee} een) Ann Arbor, Mich’.:-}).<sseccss cee -- Ci Hoxc---5-5- 

CCS) Bases 64 Sioux City, Iowa -. 

See Belly blacl. 

2 T. Glover .....| T. Glover ..-.- 

Mouth of Vermilior | Oct. 25, — | F.V. Hayden..| F. V. May den. .| Skin---.-..------ 

WortRandall) Dale =.) ----- -s--2--t|---- doier=<-.-2 oH) CO Eem-ccusee Lae) 

wis sea! oe Ponce eBOer Spring, 1873.| Dr. E. Coues -.| Dr. E. Coues ..!.--.do . 

.| Cherokee Nation... | ..-.......--- Dr. E. Palmer.| Dr. E. Palmer |..- do -........ 

Fort Riley, Kans... |..........---- Dr. H. Brandt | Dr. H. Brandt | Skin and skull 

eed) ail) S5sssac66 Jot OO ee neeecor Seer 

do OO ele eres Gt hosaacene= 

Kiowa Agency, near | Nov. 12, —| Dr. E. Palmer -| Dr. E. Palmer. 

Fort Cobb. 

TOM gs oewaSeess Nov. 12, — dO -iececees ap UO iets = seis PE0Os-Geceoess 

=a (seesceteode es Nov. 18, —— |.---do ......... eepO0 me eenceeee m TiS Sse 

BUM Be eek paeceees Nov. 22, —|.---da .......<.}..0> COienwaettee OO lenaeeeee= 

*In Museum of Comparative Zodlogy, Cambridge, Mass. 
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TABLE XXXIV.—List of specimens examined of ScltURUS NIGER var. LUDOVICANUS—Continued. 

When From whom re- 

collected. ceived. COMER Dp 
Locality. Remarks. 

ber of skull. 
Nature of specimen. Catalogue-number of Corresponding num- Original number, Sex and age. 

.| Kiowa Agency, near Dr. E. Palmer | Dr. E. Palmer 

Fort Cobb. 

.| Republican R., Kans.} May 22, 1864 | Dr. E. Cones --| Dr. E. Coues - 

May, 221 B68i|\ —-O0'e 2-25 o-|) eo eec eae 

i May 22, 1864]... eed Ob eae ee 
-| Mouth of Vermil-}| May 5, 1864 J. Feilnor..-- 

lion, Missouri R. 

._| Independence, Mo.. | June —, 1857 .| J.G. Cooper... 

eedO}--daccess 

June 27, 1857 

June 30, 1857 

-- do... é 

.| Brookhaven, Mo ..- I. J. R.Keenan| F. J. R. Keenar 

Saint Louis, Mo Apr. 9,1855] Dr.Geo. Engel-| Dr.Geo. Engel-| --. 

mann. 

Apr. 9, 1855 

-| Dec. —, 1855 

.| Nov. —, 1855 

.| Nov. —, 1855 |. 
Nov. —, 1855 |- 

Winter, 1855 

rece) seem a= 

Lt.G.K.Warrer 

Fort Leavenworth, | Nov. 27, 1854 Lt. D.N. Couch]. 

Kans. 

.| Prairie Mer Rouge, | June 25, 1852 ‘ Lt. Jas. Fairie |. 

-| June 25, 1252 |. 

Sense U0 foe nee eee oncnee 

-| Grand Coteau, La... St. Charles Col-| St.CharlesCol |. 

lege. lege. 

* Belly black. 
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TABLE XXXIV.—List of specimens examined of SCIURUS NIGER var. LUDOVICIANUS—Continued. 

ea 5 5 

Beetiiens ibs 3 
3 A 5 3 

B |Psle z A sshel fehl 5 When From whom re- & 
3 z= a, || oe _Locality. collected: Geena Collected by— oe Remarks, 

& .jasia is 2 
26/3.,/8)8 EI ; 2/59) 2) x 2 
S| om tonie A 

Pay eceeces Fond) <n ne] OCONRAVOCR: LOX: oc] -c0sc6 -ccies ain Capt. J. Pope..| Dr. G. C. Shu- | Skin ........-. 

mard. 

Seng |beool ete CHLADOUING, COX | teas oc cn enccan|cenaccicnacs==~~* Dr SWitb! osc |wc~-AOpcigenace oe 

.--.|.---| Guadalupe Bottom, | Apr. 6, 1856 |..----.-.-...--. Capt. J. Pope..}....do ....-.-.. 

Tex. E : 

Beee|ses-] Sane seedro; iv lO)|tcorase-e anaes Col. J. D. Gra- | J. H. Clark..-.|....do .....-... “Sciurus lim- 

Grande, Tex. ham. itis.” 

Mawes a2) | MOGVINSMRAVED) POX | ce cnin ceo oe jest) sae 

P| ee ee FT te secoeee =! Saeseceecccctl ecu ece 

we lsoos Exe ie ee eee |S eSPaON cae 

cena ee Washington Co.,Tex eco Pees = 

Saealh coc] New heon CMex. oc. |ccoceacescnc~ Lt. D. N. Guadh Lt. D. N. Couch ‘Skin and skull. 

SCIURUS FOSSOR Peale. 

California Gray Squirrel. 

Sciurus fossor PEALE, Mam. and Birds, U.S. Ex. Exp. 1848, 55.—AUDUBON & BACHMAN, Quad. N. Am. iii, 

1854, 264, pl. cliii, fig. 2.—BarrpD, Mam. N. Am. 1857, 264.—Coorerr, Proc. Cal. Acad. Sci. iii.— 

Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 426.—ALLEN, Proc. Bost. Soc. Nat. Hist. 

xvi, 1874, 287. 
Sciurus eanne Le ConrTE, Proc. Acad. Nat. Sei. Phila. vi, 1852, 149. 
Sciurus leporinus HENSHAW, Ann. Rep. Ch. Engineers for 1876, App. JJ, 310 (probably aoe S. leporinus 

Bachman). 

Speciric cHars.—Length of body 11 to12 inches. Tail-vertebrze about 

11, ranging from 10.50 to 12.50; tail to end of hairs 14.50, ranging from 14 

to 15.50, hence much longer than the body. Above, clear plumbeous-gray ; 

beneath, pure white; no lateral line; hairs of the tail gray at base, with a 

broad subterminal band of black, and broadly tipped with white; posterior 

surface of ears brownish, particularly toward the base. 

This species is remarkable for the constancy of its coloration. Among 

some thirty specimens before me, only two depart much from the normal 

phase, as above described. One is No. 2463, from near San Francisco, which 

is faintly washed above with pale reddish-brown. The other is No. 3633, 

from Fort Tejon, which is evidently in an abnormal condition of pelage. 

This has the back brownish, and an unsymmetrical, irregularly-shaped spot 

of brownish-yellow on the top of the head. Professor Baird also refers to a 

specimen from San Francisco with a brownish back. There is a slight varia- 

tion in color with locality, specimens from northern localities being of a 
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darker purer gray than those from the more desert region southward; Fort 

Tejon specimens, as compared with others from Oregon, presenting a 

bleached or faded appearance. The skulls show no appreciable difference 

in size with locality; southern specimens are certainly not smaller than north- 

ern ones. 

This species differs from the Eastern Gray Squirrel (S. carolinensis) in its 

larger size, relatively much longer tail, and in the gray of the upper parts 

wholly lacking the fulvous suffusion seen in that species, and in being purer 

white below. SS. fossor much more resembles the wholly gray phase of S. 

aberti, the two species being of about the same size. S. aberti, however, has 

a shorter and whiter tail, especially beneath, and has usually a dark reddish- 

brown area on the back and a very distinct black lateral line. It is further 

distinguished, especially in winter, by the presence of long conspicuous ear- 

tufts, as well as by the much larger size of the ears themselves. 

S. fossor is apparently wholly restricted to the Pacific slope, no speci- 

mens having been reported as occurring east of the Sierra Nevada and Coast 

Ranges of mountains. Specimens are in the collection from as far north as 

Fort Dalles, Oreg., and from intermediate localities thence southward to Fort 

Tejon, much beyond which, in either direction, its occurrence has not been 

reported. Its habitat is hence quite restricted. Its nearest ally is to be found 

in S. collizi of Mexico, with which it agrees in-size and in the relative length 

of the tail; differing from it, however, greatly in coloration. 

Melanistic phases of coloration are thus far unknown in this species; 

but since they occur in all the other North American Sciur?, they are to be 

looked for also in this. 

The Sciurus leporinus of Bachman, doubtfully referred by Professor 

Baird to S. fossor, agrees much better with S. col/izi than with S. fossor. It 

may, however, have been based on an abnormal specimen of S. fossor. A 

specimen in abnormal pelage, collected by Mr. H. W. Henshaw in Southern 

California in 1875, I at first identified as satisfactorily meeting the require- 

ments of Audubon and Bachman’s S. eporinus, but a reéxamination of the 

subject convinces me that their description of S: /eporinus better agrees with 

certain phases of S. co//iei than with any known phase of S. fossor, and that 

the locality of the specimen was Western Mexico instead of “ Northern Cali- 

fornia”, as supposed. 
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TaBLE XXXV.—Measurements of nine specimens of SctuRUS FOSSOR. 
- 

t . 

. a 

s Fe From tip of nose to— | Tail to end of— | Length of— B 

g 4 3 
a | 6 - 3 I Locality. ? 3 us 2 % 

Chal he z Bo) tO Syke aeee 
Frag || se || et |e a = a 2/% pe 
& | éja|a|/é|& | & | a lela | 2 

Fort Dalles, Oreg. Ter ...-...---.----- ee eseee Seno peseed peeoaaee 12,50) 15.50°):'22<.|.2..2% Fresh. 

See ace! seam a = 3265-6 Bete eke seest eso aocc| Wie | Peters feesseesel |ieserccd jm b Bb 10. 60 14.00 | 1.€0 | 2.57 |...do. 

se leeeoes OO Bare et meena alan aeeer meses eG oaesca lease er cee) ehICDO 11. 00 14 25% |e Seon Le Seale es 

Petaluma, Cal ...-- 9 | 1.35 | 2.45 | 2.80 11.25 | 11.00 14.75 | 2.00} 3.10 |.. do. 

MortiC rook) Galen sence serene ana sloca els Oy Neel eceoe| | (5546 12.00 | 11.25 | 14.50 | 1.65 | 2.95 | Skin. 

San Mrancisco; Cal va-ns-teceee ss s=—-|--—* 1.30 | 2.35 | 265] 12.00] 11.00] 15.00 ]...... 2. 87 |...do. 

Mountains near Kernville, Cal .-...... fo | 1.35 | 2.25) 262] 13.00}. 10.50} 14.00 | 1.72 | 2.95 |... do. 

12614 | 281 | Tejon Mountains, Cal..........-...-..| o |.----- =$35||)ese2¢ 11.56 9.50 | 12.00 | 1.70 | 2.70 |...do. 

W265 15) |. 265)} ---- = Sd see steo20s cere cn Seadesdscetne 9 | 1.10 | 1.90 | 2.50 11. 00 10.25 | 12.50 | 1.60 | 2.70 |...do. 

TABLE XXXVI.— Measurements of ten skulls of SC1URUS FOSSOR. 

c= 
& 
a 
ovo 

aa j ; 

g bls |S | a 
a2 5 =) S co to 
iz| Locality. 4 = E r] 5) 
3 a]s3 At ected leer ee 
a ~ q= Kf v = e 

2 Slee | see |e em eral es 
gf Boy Baie [A ose lis 
= = < = = > ix} 

& lees a Sra eee aoe 
3 Oo S i s c So ° 
oO 7) a o A a H H 

SUL te | ShOCKLON: OSl ites scosaa a aise sme a ete ene sean a esl wnos -Coscbsboececomssces| bae- 2.53 | 1.50 | 1.00 | 0.24 | 1.57 | 0.£0 

4188 | Fort Crook, Cal. 1552) |('0/90)| 05224), aos itccsce 

4187 1.57 | 0.97 | 0.15 |-.--.. teeeee 

4200 1545) | 0. 90.,| 0.22 ).--<-5)--.--- 

4748 1.51 | 0.93 | 0.24 | 1.60 | 0.95 

4752 PADD ONO On Qos | eaten oases 

3547 1.50 | 0.90 | 0,20 |...... |yeeere 

3548 2475))(0-\90')) 10523)| 2-2-2 ot eee 

3595 PGE FS fer CU CS Eee eel ec 

Totton et eyoOn MOuncCAINB | Galo cessasiancasclesan cma nee se eascasesecess enreesaese do | 2.60 | 1.50 | 0.93 | 0.15 | 1.57 | 0.90 
' 
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TaBLe XXXVII.—List of specimens examined of SCIURUS FOSSOR. 

3 g Fs 

2 i eomlae £ 
foe cea 8 
= = 3 5 When From whom re- = 
S <8 i=] Ke bali = a 
2 Z ra|) 28 2 EATERS collected. ceived. GEE b=} 
& (es) |S ° 
SPE Sibel [pls EI 
S|) Boo oo Pe 
=r = va) we 3 

5 |o 5 |e % 

1002 |...... 36 | 9 | Fort Dalles, Oreg .------- Jan. 17,1855] Gov. I. I. Stevens..| Dr. Geo. Suckley.-} Skin. 

TONS) |Enesee Bi lhase jlescce OW Srredeoecascoc sacs et eg te (Gt femal OY sic socs: Sood Wiassseissoscos| soe do. 

1004 |...--. 38 | 9 | ----- Os -secenee eee eaes Jan. 15,1855)))-- 00) .-<c--een==s eeyGD! scbenesccoase| sect do. 

(nt | eer eases He 
“EAU A lneesee 9] 2 
SH i emer | ees re) 
3e4f) |e eee re) 
Ei) by pare ence ce) 
egai|tesc-4|ace-=- é 
508) || eooe | eee g 
5e954| esd 
4167 
4166 
2833 
3845 

Fort Jones, Cal 

Fort Crook, Cal 

Michigan Bluffs, Cal .. 

California..--....- 

Tejon Valley; Calees—- ose ase ee ee 5 

= | ESCO OW acre micro | oer ate 

San Diego, Cal-..... .....]. 

Mar. 31, 1861 

Mar, 22, 1461 |- 

Nov. 9, 1860 }- 

Dr. J. S. Newberry 

Jobn Feilner..... 

*In Museum of Comparative Zodlogy, Cambridge, Mass. 

or 

Mtn 4 oe 
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SCIURUS ABERTI Woodh. 

Abert’s Squirrel, 

Sciurus dorsalis WOODHOUSE, Proc. Acad, Nat. Sci. Phila. vi, 1852, 110 (not S. dorsalis of Gray). 
Sciurus aberti WOODHOUSE, Proc. Acad. Nat. Sci. Phila. vi, 1852, 220; Sitgreaves’s Expl. Colorado and 

Zuni Rivers, 1853, 53, Mam. pl. vi—AupuBon & BacuMan, Quad. N. Am. iii, 1854, 262, pl. 

cliii, fig. 1.—Batrp, Mam. N. Am. 1857, 267.—ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1864, 
287.—CouEs, Am. Nat. i, 1867, 355.—Cours & Yarrow, Wheele1’s Survs. and Expl. West of 
100th Merid. v, Zo6]. 1876, 115. 

Sciurus alberti GRay, Ann. and Mag. Nat. Hist. 3d. ser. xx, 1867, 417 (lege aberti). 

Sciurus castanotus BairD, Proc. Acad. Nat. Sci. Phila. vii, 1855, 332 (typ. error for castanonotus). 

Sciurus castanonotus BarrD, Mam. N. Am. 1857, 266; U.S. and Mex. Bound. Surv. ii, pt. ii, 1859, 35, pl. v. 

Speciric cuars.—Length of body 11 inches; of tail-vertebrae 8; of tail 

to end of hairs 12. Above, plumbeous-gray, with generally a more or less broad 

dorsal area of reddish-brown ; beneath, pure white; sides of the body with a 

distinct, generally conspicuous, black line, separating the white of the under 

parts from the gray of the upper parts. Runs into melanistic phases, in which 

the color varies from brownish-fuscous to uniform black throughout. Tail 

centrally black above, broadly edged with white, wholly white below. Ears 

very large; in winter, with long pointed ear-tufts, an inch to an inch and a 

half in length. The ears are larger in this species than in any other Ameri- 

can species of the genus. 

The brownish area on the back varies in color from yellowish-brown to 

strong reddish-brown or bright chestnut, and in extent from a short narrow 

stripe along the middle of the back, one to three inches in length, to a broad 

band extending the whole length of the body, which sometimes widens so as 

to cover the whole back from the nape to the tail. It is occasionally almost 

wholly obsolete, and, when confined to a narrow stripe, is much paler than 

when of larger extent. Some specimens have a chestnut spot at the posterior 

base of the ear, which sometimes involves the basal half of the ear-tuft; 

most of the specimens are without the chestnut ear-patch. Nearly half of 

the specimens are also wholly without ear-tufts. This is apparently a sea- 

sonal feature, but may be to some extent individual. Of specimens obtained 

the same day at the same locality, some have well-developed ear-tufts, while 

others are wholly without them. The majority of the specimens taken in 

summer show no trace of ear-tufts. 

There are four specimens from Colorado City, Colo., which present a 

melanistic phase of coloration,* varying from pale yellowish-brown to black. 

*Dr. Coues informs me that the black Abert’s Squirrels are the prevailing style in portions of 

Colorado. The collection made by Mrs. M. A. Maxwell in the vicinity of Boulder contains several 
examples of this phase, which, Dr. Coues was assured by this lady, is much more commonly found there 

than the normal one. 
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Some of these have well-developed ear-tufts, while others are entirely with- 

out them. One specimen has the posterior half of the dorsal surface dusky 

yellowish-brown, while the rest of the body is dusky, and the tail is nearly 

black. There is also a wholly black specimen in the collection from the 

Apache Mountains, Arizona. 

This species is considerably smaller than S. fossor, with a rather stouter 

body and shorter tail. One specimen (No. 9549), from the mountains north 

of Santa Fé, N. Mex., has the general color above of S. fossor, showing only a 

very narrow yellowish-brown dorsal stripe. It has, however, a broad, black- 

ish, lateral line, and the under side of the tail is wholly white These are 

features that serve at once to distinguish the two species, aside from the dif- 

ference of size, relative length of the tail, ete. From all the gray phases of 

S. carolinensis, it is distinguishable by the absence of the subterminal fulvous 

suffusion of the pelage above, which is constantly present in S. carolinensis ; 

by the absence of a white ear-patch ; by the coloration of the tail; by the much 

larger size of the ears; and by other quite obvious differences. 

In respect to the skulls of the gray North American Sciwri possessing - 

two premolars, namely, S. fossor, S. aberti, and S. carolinensis, the skull of 

S. carolinensis is distinguishable by its narrow elongate form, its smaller size 

(especially as compared with S. fossor), and particularly by the excessive 

narrowness of the nasal portion and consequently narrower nasals and upper 

incisors. The chief difference between the skulls of S. aberti and S. fossor 

is the much larger size of the skull in S. fossor. Two skulls of S. aberti, 

both fully adult (one of them very old), have an average length of 2.30 against 

an average length of 2.60 in nine skulls of S. fossor, the smallest of which 

(rather young) has a length of 252. The first premolar seems to be rela- 

tively larger in S. aberti than in either S. fossor or S. carolinensis. 

The geographical range of S. aberti, as shown by the specimens in the 

collection of the National Museum, extends from the mountains of Central 

Colorado southward to the Apache Mountains of Arizona. Its occurrence 

does not appear to have been reported from any locality outside of Colorado, 
New Mexico, and Arizona. Its range is hence apparently separated by quite 
a wide interval from that of S. fossor, neither species having been yet 

reported from either Utah or Nevada. 

The S. castanonotus of Baird, formerly regarded by Professor Baird as 

distinct from S. aberti, proves to be not separable, even as a geographical 
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variety. Its chief differential character was the supposed permanent absence 

of ear-tufts, which additional material shows may be absent or present in 

specimens from the same locality. I am, in fact, unable to appreciate any 

differences in the limited material (twenty specimens) before me that are 

peculiar to particular localities. 

TABLE XXXVIII.—Measurements of ten specimens of SctURUS ABERTI. 

: a g . i a (egies 
2 g From tip of nose to— pes pas one Ten gth of— a 

2 3 ° 

Es | S a 
4 5 Locality. ; a Ee i os a 
5 a 3 2 r 2 S ° 
3 | En eve eal aa cell gpa [a ea Re 2 
2 |? Beil een iiemes| & | gealokr| Seal ae 
Sas Ge eaieo ies > | fH | & | & fs = 

DASON| cnamme San Francisco Mts., N. Mex |..-.]..--..]..---- 2.80} 11.00] 8.00} 12.00 | 1.75 | 270 ]...... Skin.* 

Socceccd) beac Colorado .........-...---.-.-|----] 1.00 | 2.00 | 2.50 | 10.50 | 9.00 | 11.60 | 1.80 | 2.75 | 1.68 | Alcoholic. 

11876 | 659 | Apache Mountains, Ariz....}.--. Seb cod lo-cee-|lsascse 9.50 | 9.00 | 11.50 | 1.60 | 2.70 |...... Skin. 

11875 | 657 |.-.--- LO) srerneaca eeneesacacd fof) | KEES As) Hesse esses 11,00 | 8.50 | 10.25] 1.70 | 2.76 |......].... do. 

11696 | A | Camp Apache, Ariz.........].-.. 1.10 | 2.00 | 2.50] 11.00} 9.50 | 11.50 | 1.50 | 2.65 |......].... do, 

717 | 504 | San Francisco Mountains ...|....|......].----.|---.-- 10.25 | 8.75 | 11.00 }..-.-. Pip Ecarec| eee do. 

11874 17 | Mt. Taylor, N. Mex..-:...... 1550} 2095) [een ean oe do. 

11) eee Copper Mines, N. Mex E I i 2B EGS We SG eee ess heed do. 

9549 |...... 35 miles N. of Santa Fé, N. Mj.--..| 0.95 | 1.85 | 2.25 | 10.50 | 9.00] 12.00 | 1.65 | 2.50 |. -. do, 

9553 |...-.. Colorado City, Colo .........|.... 1.05 | 2.00 | 2.45) 10.75 | && 11.00 | 1.50 | 2.60 |......].... do. 

« Measurements from Prof. Baird’s Mam. N. Amer. p. 266. 

TABLE XXXIX.—WMeasurements of two skulls of SCIURUS ABERTI. 

| = Pilowni (tom & (ale 
A a |e + red ar) = 
2 a |8 Se petal ee 3 
2 Seeman etecs| ate insu a 2 Ce Comr—s S tol 

a Bellet) ne Bul 2 levi |= : : 
3 ; ib) RoR esa | ape pea o HLS dMieray PES) eal Se cet lla 
2 2 : oS =] Pal = S58 = a = = i) oo 
EI Locality. a E a BE | 2 ato) # Le Ele a A 3 

: Bie We Weles [Soo (Sealras(S2)a la [sol 4 
é SE ieee PSP ls iis Ay 3) 8 Wiis BI"s E | E 
& $/2/3|]8 | 8 |Sf/85) 2 [talbalbal a] & & Pi Sa aaee ae he Ss) BS | 8 Tassel arse ies a 3 ¢|,8 ¢ e12¢|a8!] & |aeleaPlieel - Ps 
a ° q 22 a ao |aA8|/ ad BS larlias|as! & 3 
o a 1c) a A Can) =) Bp |b is) Bp H A 

1107 | Copper Mines, Ni Mexeeceee. == 235°} 1.33)|...... 0. 82 | 0.22 | 0.67 | 1.16 | 0.33 | 0.23 | 0.40 | 0.27 | 1.35 | 0.68 

oar = 35-5 See Sees secon 0.75 | 0.78 | 0.20 0.42 | 0.28 | 1.33 | 0.65 
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Table XL.—List of specimens examined of SctuRUS ABERTI. 

ele: i “= a 5 SI 

3 2 = 3 © When From whom re- z 
3 z a a 2 Locality. dallected: caised: Collected by— De - 

Ba/2/2|3 eh pe 
SHE S)2| x 3 g 3) Ss) ola A i) 

11608 |..---- fof W. L. Coulter -..-. Skin‘. <2 Black. 

9553 |.----- J. Stevenson. ...... oe pean! ee do. 

9554 |.-..-. EE eee ee do. 

9555 |:-..-- ise Sadler, 

CORY (OM Be aaael hese need do ...-.]_.do. 

0550) |eeeren dosed OB 2= ce Pee zs <b oad ee eee dO 8s sce Saale does od. dGy es 
O551n basco -...|.-- | Between Taos and Santa |.......-..-.-.|.--. Ghee sere Sos mad ysassseaccscte, meRe yene 

Fé., N. Mexe 

5028 pemetal| eee | eee ome (Osea sdteaceoneaosces| Ppseosesdscescs God by Shsceicecsscen aac Mo cacceaosscce Goines 

4586 |......|.--.|---- Camp Burgwyn, N. Mex | .-..--..----- Dr. W.W.Anderson| Dr. W.W.Anderson|.---do. -- 

Ry ee eae lee Kort, Union, N: Mex:- -<-:]-t222--=-4-=¢- Dr. Southworth ...| Dr. Southworth ...|..-.do ..--. 

GGTG) Pano | oan aoe Bill Williams's Mountain] -..........- Dr. E. Palmer .....] Dr. E. Palmer ..... SO Ofna 

N. Mex. 

weseee|nnece 4|....| Sierra Mts., N. Mex .... | Oct. 25, 1873] Lt. G. M. Wheeler | Dr. J. T. Rothrock | Alcoholic - 

122 | 1108 | -. |....] Copper Mines, N. Mex --| Winter, 1857] Col. J. D. Graham | J. H. Clark .....-.- Skin and 

skull. 

LET I = ese | eet RR shea mote, |] scoscoeceees FOO) hrc vate meee BEET (Oho esse Se kale citrate 

11696 |.---.. --.|.--.| Camp Apache, Ariz .....| Sept. 1,1673| Lt.G. M. Wheeler | Dr. O. Loew ....--. Skini-----= 

7819 |-s=2 =: ---|----| San Francisco Mts., Ariz | July 25, 1864) Dr. E. Coues .-...-- "Dr. E. Coues. ...--- Beets teese 

2430 |..---- Boe) Weed Poceu lieanercoepockesecce|| =tiscovescese Capt. L. Sitgreaves] Dr. S. W. Wood-| -..do...-.. 

house. 

The? \heceacs Bbic| Bed lcouaeemeciceecocsacce |) Cos cceesnone-|) ceecnseeecotcaoces || Sstece cctieesaaces -.do Black 

11876 |...-.. 6959 |..-.] Apache Mountains, Ariz | Sept. 1, 1873 H. W. Henshaw -..} --. ly Aaes 

11875 |.--... Ci ease (ie dO peeeeeenenseeeeeee Sept. 4, 1873 dolpeeaeeneee --do 

User et mee 17|..-.| Mount Taylor, N. Mex ..} July 5, 1873 Dr. C.G. Newberry} .-.do ..... 

11873 |-..... 108}....| Camp Brown, Ariz ....-. Oct. 3, 1873 ect inBeeeoeescced| od dGi=caee 

Il.—Species inhabiting Mexico, Central and South America. 

SCIURUS COLLLAI Richardson. 

Collie’s Squirrel. 

Sciurus colliwi RicuarDsON, Zodl. of the Blossom, 1839, 8, pl. ii—BacuMan, Proc. Zool. Soc. Lond. 
1238, 95 (without description) ; Charlesworth’s Mag. Nat. Hist. iii, 1839, 334; Amer. Journ. 
Sci. and Arts, xxxvii, 1839, 307.—WaGner, Suppl. Schreber’s Siiuget. iii, 1845, 174.—Aupbu- 

BON & BACHMAN, Quad. N. Amer. iii, 1853, pl. civ.—Barrp, Mam. N. Amer, 1857, 280. 

Macroxus colliwi Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 421 (in part). 

? Sciurus leporinus AUDUBON & BACHMAN, Proc. Acad. Nat. Sci. Phila. 1841, 101; Journ. Acad. Nat. Sci. 

Phila. viii, 1842, 314; Quad. N. Amer. i, 1849, 329, pl. xliii—Barrp, Mam. N. Amer. 1857, 281. 

Sciurus oculatus PETERS, Monatsb. K. P. Akad. d. Wissensch. zu Berlin, 1863 (1864), 653. 

Sciurus arizonensis Cours, Amer. Nat. i, 1867, 357; Proc. Acad. Nat. Sci. Phila. 1867, 134—Cours & 

Yarrow, Wheeler’s Exp]. and Surv. West 100th Merid. v, Zo6l. 1876, 116. 

Speciric cHars.—Length from the end of the nose to the base of the 

tail about 12.50; tail to end of the vertebrae 11.00; tail to end of hairs 14.00. 

Above, except the middle of the dorsal region, clear gray, without rufous or 

fulvous suffusion beneath the surface; a broad mesial band extending from 

the head to the tail mixed yellowish-brown and black; lower parts (usually?) 
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pure white; no lateral line. Tail long and very broad, vertebra alone 

nearly equal in length to the length of head and body; above, deep black, 

broadly edged with whitish or mixed white, black, and pale fulvous; beneath 

with or without a broad central area of bright tawny, bordered by a broad 

subterminal band of deep black, and broadly edged with white. Sometimes 

the central bright tawny zone can be faintly seen through the hairs of 

the dorsal surface, as in the Arizona specimens; again it is merely pale ful- 

vous, striped with narrow lines of dusky, the central fulvous area being visi- 

ble only from the lower surface. 

This species is thoroughly distinct from S. carolinensis, which it some- 

what resembles in color, as it also apparently is from every other North 

American species of Scturus. It was described by Richardson, in 1839, from 

a specimen from San Blas, on the west coast of Mexico, in latitude 21° 34’, 

where Mr. Collie found it common. My Mazatlan specimens are from near 

the same locality (about one hundred miles farther north), and agree with 

Richardson’s original description. Dr. Gray’s S. colli@i, “var. 2”, with bright 

rufous sides and limbs and white belly, I refer with little hesitation to S. 

boothiz, while his “var. 1”, from the west coast of South America, with “the 

under surface yellow”, he considers the same as Ogilby’s S. variegatoides and 

his S. griseocaudatus, both of which I refer to the S. hypopyrrhus of Wagler. 

The “ Macrozus colliai” of Gray seems to be only in small part referable to 

the S. collizi of Richardson. 

I refer to this species also the S. arizonensis of Coues, described origin- 

ally from a single specimen obtained at Fort Whipple, Ariz. Two other 

specimens from Arizona, collected later by Mr. F. Bischoff, agree essentially 

with Dr. Coues’s specimen, except that they are somewhat larger. One of 

them, however, has the brownish dorsal area less strongly developed than in 

the others, and has the lower surface considerably varied with irregular 

patches and streaks of pale yellowish-rufous, thus showing a tendency to the 

acquisition of a rufous belly, so common a feature among the Squirrels of 

Mexico and Central and South America. Dr. Coues’s specimen, though killed 

in December, was evidently not full-grown, being, as described by him, of 

about the size of S. carolinensis. The other specimens, one of them a female 

that had recently nourished young, are much larger, and indicate a species 

fully as large as S. aberti, if not even larger. 

The coloration of S. col/igzi, at first sight, seems to bear a close resem- 
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blance to that of northern specimens of S. carolinensis, particularly to those 

with a large brownish dorsal area. A careful comparison, however, shows 

the absence of the fulvous suffusion below the surface of the pelage seen in 

that species, and the absence of any tawny lateral line. The tail also is much 

longer, and more than one-third fuller and broader, with quite different col- 

oration, being distinctly tricolored below, with the three colors strongly con- 

trasted and sharply defined,—centrally a broad band of bright tawny, nearly 

two inches wide, with indications of two narrow bars of black within it on 

each side of the vertebrae; outside of this is a band of deep black, one-half 

to one inch wide, with, beyond this, a broad clear white margin. The hairs 

are, many of them, fully three inches in length, so that the tail, measured 

across the middle from point to point of the outstretched hairs, has a breadth 

of six inches. The Mazatlan specimens have the tail rather less full, and 

the bright tawny central area is simply pale fulvous,—a difference of no 

great importance, in view of the differences in this respect presented by 

specimens of S. carolinensis from even a single locality. 

The ears are low, broad, and round, not half as large as in S. aberti, and 

less pointed, shorter, and broader than in S. fossor. This species is further 

distinguished from S. fossor by its shorter tail, more brownish-gray color of 

the upper surface, and by the presence of a yellowish-brown dorsal area, 

covering nearly all of the back. 8. colli@i is distinguishable from S. aberti 

not only through the great difference in the size and form of the ears and 

the absence of ear-tufts, but by lacking the black lateral line, and by the 

dorsal brownish area being pale yellowish-brown instead of reddish-brown or 

chestnut. The S. deporinus of Audubon and Bachman, from “California”, 

greatly resembles S. colliai in color, size, and form, and is, I have little doubt 

referable to this species. Its supposed locality is doubtless wrong, being 

not the present State of California, but from some point farther southward. 

I have seen, however, a specimen of S. fossor, in an evidently abnormal con- 

dition of pelage, corresponding quite well with the description of S. Zeporinus. 

The description of Sciwrus oculatus of Peters, in respect to size, colora- 

tion, relative length of the tail, ete., agrees with the usual phase of S. colliai. 
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TABLE XLI.—Measurements of cight specimens of SctuRUS COLLLEI. 

2 From tip of nose to— _| Tail to end of— | Length of— & 
. [>] 

= & 

5 =| geal Ee 
} Locality. 3 aS re es Remarks. 
eh S S r=) ) ° 
° 3 é & & = 2 
a ; 5 : = =) z >) s eo =I 
2 Baleeries else |) os |S ee ee ee 
3} n| BR a iS) iI ics] & q ios) A 

9064 | Mazatlan, Mex]....) 1.12 | 2.15 | 235 | 12.00 14.00 | 1.40 | 2.40 | 0.62 | Skin 

9063)|2=--d0'=-----5-.1,-2- 1.00 | 2.00 |....-. 12.00 14.00 | 1.40 | 2.33 | 0.55 dine. 

eae San Blas, Cal..|....|..--..|--=--.| 2.50} 10.50 11.00 | 1.75 | 2.33 | 0.65 |........| Measurements quoted 

from Richardson (1. ¢.) 

8475 | Fort Whipple, | ? | 1.10 |.-..-.)...... 9. 50 13.00 | 1.50 | 2.30 | 0.70 | Skin --| Measurements quoted 

Ariz. from Coues (I. ¢.). 
11145 | Arizona....... fof 14.00 | 1.65 | 2.70 | 065 |..do ... 

11146 |....do Qg 12.00 | 1.55 | 2.60 | 0.60 |..do -.. 

1434 | Mexico........] 2 13.80 | 1.60 | 260 | 0.77 |.....-.. Measurements quoted 

from Peters (I. ¢.). 

Porn th eee Fae Bo eee Pores 250; 10.60 455901 1.60) | / 22600; 82 tan cn neocons do. 

TABLE XLII.—List of specimens examined of ScIURUS COLLLEI. 

4 : a 
oc E E 

F fs) 

Es When = - A A oD 
g Locality. collected: From whom received. Collected by— x Remarks. 

go © 

3 E s . = ¥ é 

5 la A 

8475 | 9 | Fort Whipple, Ariz.) Dec. 20,1865 | Dr. E.Coues .....-.- Dr. E. Coues .-....- Skin ..| Type of S. arizonen- 

sis Coues. 

11145 | ¢ | Arizona. —— —, 1871 | Lt. G. M. Wheeler ...| Ferdinand Bischoff |..do .-- 

OU || eget (OES ee ene Deer) oF 1870) | .- dO) «= cee == Booed isceseearec Has -do . 

9063 |....| Mazatlan, Mexico. ..|..............| Ferdinand Bischoff |....do -........----..{-- do 

WLLGLS 12528) (EC I AAS aa Re Renee Beer Ot ee BR eee eee do 

SCIURUS BOOTHLA Gray. 

Varied Squirrel. 

Sciurus variegatus ERXLEBEN, Syst. Anim. 1777, 421 (in part only). Based in part on Buffon’s Coquallin 

(= Sciurus niger Linn.), and in part on the Coztiocotequallin of Fernandez (Noy. Hisp. 9), 

which is unrecognizable as referring to any particular species of red-bellied Mexican Squir- 
rel.— GMELIN, Syst. Nat. i, 1788, 15i. Based on Fernandez, Buffon, Erxleben, and Schreber, 

as above.—ScHREBER, Siiuget. iv, 1792, 789, pl. cexviii. Same as the above." Also, here 

Rev. et Mag. de Zool. 1861, 4. 
? Sciurus albipes WAGNER, Abh. der math.-phys. Klasse der K. Bayer. Akad. d. Wissensch. ii, 1837, 501. 
? Sciuras rarius WAGNER, Suppl. Schreber’s Siiuget. iii, 1843, 168, pl. eexiii D (S. albipes on the plate). 

Sciurus richardsoni Gray, Ann. and Mag. Nat. Hist. x, 1842, 264 (not S. richardsont Bachman, 1838). 

Sciurus boothia Gray, List Mam. Brit. Mus. 1843, 139 (— S. richardsoni Gray, as above); Zodl. Voy. Sul- 

phur, 1844, 34, pl. xiii, fig. 1. 

Sciurus fuscovariegatus SCHINZ, Synop. Mam. 1845, 15 (= S. richardsoni Gray, as above). 
Macroxus adolphai Lesson, Rey. Zodl. 1842, 180 (no description); Deserip. de Mamm. et d’Ois. 1847, 141. 

Macrozrus pyladei LESSON, Rey. Zod). 1842, 130 (no description) ; Deserip. de Mamm. et d’Ois. 1847, 142. 

* Schreber’s description is quoted by Gmelin, although the “ Vierter Theil” of Schreber’s work 

bears the date “1792” on the title-page. 
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Macrorus boothie Gray, Ann. and Mag. Nat. Hist. 2d ser. xx, 1867, 424. 

Macrocus nicoyana Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 423 (Costa Rica). 

Macroxus colliai Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 421 (vars. 1 and 2 only). 

“ Sciurus intermedius VERREAUX” (MS, name?; see Gray, 1. c. 421). 

Sciurus rigidus Peters, Monatsh. Kénigl. Preuss. Akad. Wissensch. zu Berlin, 1863 (1864), 652. 

Speciric cuArs.—Form rather stout; muzzle short and broad; ears rather 

small; tail narrow, rather longer than head and body; pelage full, coarse, and 

long. Length of head and body 12.50; of tail-vertebrae 9.75; of tail to end of 

hairs 12.75. Above, dark brown, mixed with yellowish-gray or black, varied 

with fulvous; often paler on the sides, where there is a tendency, in many 

specimens, to a broad, grayish, sub-lateral band; beneath, deep brownish-red, 

frequently with unsymmetrical patches of pure white. Tail below tricolored, 

centrally rufous, then black, with a border of white; the rufous in the middle 

variable in amount and in tint, sometimes obsolete, sometimes forming a 

broad central band of bright rufous, at other times pale rufous. 

This species is so variable in coloration as to be hard to characterize. 

The above diagnosis indicates a condition intermediate between the extremes, 

as well as apparently the most common phase. Of eighteen Costa Rican 

specimens, about half present a quite uniform style of coloration, while of the 

remainder, no two are very nearly alike. Kleven agree quite nearly in having 

the general color above black, varied more or less with reddish-brown, the 

proportion of the two colors varying with each specimen. The ventral sur- 

face in all, including the inner side of limbs, is dark reddish-orange. The 

pelage above is black at base, with a broad subterminal band of fulvous- or 

rufous-brown, the hairs all broadly tipped with glossy black. The sides of 

the head, nose, and chin are grayish-brown; the ears have a rufous spot at 

the base posteriorly. The hairs of the tail are fulvous (in some specimens 

rufous) at base, ringed with black, then crossed by a broad band of black and 

narrowly tipped with white. The color of the central portion of the lower 

surface varies from fulvous to dark brownish-red. Another specimen (No. 

11410) is similar to these, but has less black above, and the rufous of the 

ventral surface is paler; the tail is rufous centrally near the base and toward 

the tip. No. 11864 has still less black above, and the lower surface is irreg- 

ularly marked with large patches of pure white. The tail is also much more 

broadly edged with white, and the ear-patches are also white, as they are in 

the majority of the specimens before me. No. 9306 differs little from the 

last, except in having rather less black above, and in a tendency to a pale band 
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along the sides, midway between the edge of the ventral surface and the 

middle of the back, and in having rather less white below. In No. 11412, 

the color of the middle of the back is nearly uniform blackish-brown, with a 

quite well-marked grayish subdorsal band; the ear-patches are pure white, 

and there are large areas of white on the ventral surface. In No. 11411, the 

upper parts are dull faded reddish-brown instead of blackish-brown; the light 

lateral band is still better marked, and the white below is restricted to a spot 

at each arm-pit. Four other specimens are similar to the last, except that 

the lateral band is more or less whitish, and the tail is more broadly edged 

with white. The white of the lower surface is sometimes confined wholly to 

the throat and breast, and sometimes forms a narrow, more or less interrupted, 

mesial line, widening over the posterior part of the ventral surface. In No. 

11421, the lower surface is rusty-yellow, with the upper parts paler than in 

any of the preceding. No. 8506 (from Nicaragua) is wholly pale yellowish- 

brown above and rusty-yellow below, with white arm-pits. The above- 

‘mentioned pale-grayish lateral band is placed high up on the sides, and does 

not correspond in position with the usual ‘lateral line” which marks the 

division of the ventral from the dorsal surface. 

As would be expected, these phases of coloration have given rise to 

numerous synonyms. Lesson’s Macroxus adolphei and M. pylader seem both 

referable here, the former agreeing with No. 11364, described above, except 

that the entire lower parts are white instead of having the white restricted to 

irregular large patches; the latter (AL. pyladei) agrees closely with the usual 

Costa Rican phase of this species, in which the ear-patches and the whole 

lower surface are rufous.* Both were deseribed from Central American 

* Lesson’s above-cited work being rare in American libraries, I append an exact transcript of his 

descriptions, kindly furnished me by Dr. E. J. Nolan, Secretary of the Academy of Natural Sciences of 

Philadelphia, from the copy of Lesson’s work contained in the Academg’s library, the only copy in this 

country of which I have knewledge :-— 

“19, L°ECUREUIL D’ADOLPHE. 

“ ( Macroxus Adolphei, Lesson) 

“Cet 6cureuil, par son facies, rappelle ’écurenil du Pylade, et cependant sa coloration est différente. 
Le male et la femelle ont été tués par mon trére, Adolphe Lesson, dans les foréts qui avoisinent Realejo, 

dans la province de Nicaragua, du centre-Amérique. Est-ce une variété du suivant? ‘ 

“Plus fort que le pyiade, Vécureuil d’Adolphe a la queue de Ja longueur du corps, et cette partie a 

la méme nature de poils et la méme coloration que le pylade, excepté son sommet, qui a une touffe noire 

et un bouquet biane terminal. Les poils de cette queue sont roux en dessus, ondés de noir et terminés de 

blanc. Le blanc est plus apparent sur les portions latérales et en desseus. 
“Te male a le dessus de la téte brun tiqneté de gris, le dessus du corps varié de noir luisant et de 

roux vif par ondulations; ie dessus des membres est également varié de roux et de brun; mais les ex- 

trmités en dessus sont Drunes tiquetées de gris-roux. Deux grosses touffes blane-neigeux, placées dér- 

rire les oreilles, tranchent sur le pelage, et le pylade a deux plaques de méme forme, rouge-chamois ; 
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specimens. Dr. Gray’s Mucrorus colliai “var. 2” from Guatemala corre- 

sponds with the above-described specimens, having a white throat and 

breast, and more or less white along the middle of the belly. Similar speci- 

mens, with perhaps less white below, seem to unquestionably represent the 

same author’s Macroxus nicoyana from Costa Bica. ; 

The earliest name applicable beyond question to this species is Gray’s 

Sciurus boothia (=. richardsoni Gray nec Bachman = 8. fuscovariegatus 

Schinz), which represents the dark phase, with the middle of the belly white, 

as in several of the Costa Rican specimens. The S. variegatus of Erxleben 

is probably in part referable to this species, combined perhaps with other 

Mexican species, but also refers, certainly in part, to the S. niger var. niger 

of the United States, and is thus clearly untenable for any species of Sciurus. 

It probably refers fully as well to S. hypopyrrhus as to the present species. 

The S. vartegatus of De Saussure apparently refers mainly, but not exclusively, 

to this species. The account of S. r7gidus of Peters is a good description 

of the common Costa Rican phase. 

This species differs from both S. hypopyrrhus and S. aureigaster in its 

stouter form, smaller ears, shorter tail, and short broad muzzle, as well as in 

coloration. They all agree in possessing narrow tails, rather longer than the 

toutes les parties inférieures, le dedans des membres, 4 partir du menton jusqu’a l’anus, sont d’un blane 

pur; les joues sont grisdtres, les dents incisives orangées, la peau nue des pattes noire. 

“La femelle est aussi forte que la male; le dessus du corps a du noir sur Ja ligne médiane, et le 

reste tire au gris-brun, et méme passe sur les flanes au gris franc. 

“90. L’/EcurEvIL DU PYLADE. 

‘*( Macroxus Pyladei, Lesson) 

“Les écureuils de la Californie, du Mexique et du Texas, ont entre eux la plus grande analogie do 

taille, de forme et de coloration. L’espéce que nous décrivons, rapportée, en 1842, des cétes de la Mer 

du Sud par le docteur Adolphe Lesson, chirurgien-major du brick le Pylade, vient encore ajouter 41a diffi- 

culté de distinguer les diverses esp@ces admises, et cependant elle est bien distincte, 4 en juger par les 

descriptions ou les figures que nous possédons. 

“Cet écureuil a été tué dans les arbres de San-Carlos, dans la province de San-Salvador, au centre- 
Amérique. 8a taille est le double de notre écureuil de France. Sa queue ne dépasse pas les deux tiers 

du corps; elle est touffue, converte de longs poils, ceux du dessus noirs, terminés de blanc pur; ceux du 
dessous roux, puis noirs, et enfin terminés de blanc-neigeux, ce qui lui donne un aspect émaillé noir et 
blane. Le pelage sur le corps est varié de noir profond, mélangé par places de poils roux; le dessus de 

Ja téte est gris avec du noir sur l’occiput ; les oreilles sont bordées de noir; une tache ronde, d’un riche 

chamois, occupe le derriére de V’oreille; tout le dessous du corps, les quatre membres sont de Ja nuance 

roux-chamois la plus intense, excepté les testicules, fort gros, qui sont grisAtres et le pourtour de l’anus, 

qui est blanc; les parties dénudées des extrémités sont conleur de chair, les ongles sont blancbAtres, 

le menton et les jones sont grisitres, les dents incisives orangées; les moustaches sont longues et noires, 

Je n’ai vu qu’un seul individu de cette espece, et ’était un male, dont l’analogie avec l’écurenil de la 

Californie de F, Cuvier était fort grande. 

“C’ est & Realejo, sur la céte de Nicaragua, dans Amérique du centre, que vit cet écureuil.”— 
(Description de Mammiféres et @ Oiseaux récemment découverts, précédée Unn Tableau sur les Races Humaines, 

par M. Lesson, Paris, 1847, pp. 141-143.) 
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body; but in this species the form is stouter than in either of the others. 

Though so variable in color, the character of the coloration is quite different 

in the three forms, as is the nature of the pelage. Possibly additional mate- 

rial will show that some of them (possibly all) intergrade, but the consider- 

able number of specimens before me leave me strongly impressed with their 

distinctness. The character of the pelage is widely different in each, being 

soft and full in S. aure?gaster, longer and coarser in S. boothie, and coarser 

still, sparse, stiff and shining in S. hypopyrrhus. S. hypopyrrhus is further 

distinguished by the great length and narrowness of the ears. 

TaBLE XLIII.—Measurements of nineteen specimens of SCIURUS BOOTHLA. 

& 5 From tip of nose to— | Tail to end of— | Length of— a 

| 2 — & 3 
a |e F Fy z 
} a Locality. . é 7 a et 

» | 2 é : [seu lese| Be 
&/3 a 3 id a esau ler see MRESe es 2 |2 Pigea GS: lash Solute Pevicee a se 
5 |S a; A |}aA] oOo] aA > el Ap Sense te Mz 

Fec86 do | 0.98 | 1.85 | 2.20) 12.30 9. 25 10.75 | 1.35 |...... Skin 

11368 |...-. o | 1.00 | 2.00 | 2.30 12. 50 9.75 | 12.25 2.35 } -. do, 

(1701 }..-. 2. 2.30) 0.55 | do. 

11365 | .- 2.27 | 0.57 | -do 

il413 |:... 2.23 | 0.50 |.-do 

1411 2.15 | 0.60 | do 

11364 2.25 | 0.60 | -do. 

B414 2.10 | 0.57 | .do 

11702 | .. 2.25 | 0.60 |.-do, 

t14l4 |... 2.22 | 0.55 | .do. 

WWE i 2.05 | 0.55 do. 

12054 | .. 2.30 | 0.62 |..do. 

12048 | 102 2.37 do. 

12049 | 91 2.30 | ... do. 

12046 | 88 2. 33 | 0.65 |..do, 

12047 | 87 nee 2.45 | 0.65 | .do 

1i420 | .. 5 2 2.5 PAGO) see ooed IRAE Geo .55 | 2.30 | 0.65°]..do. 

Din eens | pasa OO tetera an. coseseceaccencees (Gr || e0o | eo00)| 9: 40:) 13525)) 9.50.) 12.50) | 2.459. .- 5 0.70 |. .do, 

8506 }.-.- 2. 45 | 0.70 |..do. | 
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TABLE XLIV.—List of specimens examined of SCIURUS BOOTHIA. 

E 
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11365 

11368 

9036 

1411 

11412 

11413 

11414 

11417 

8414 

THU ees) aa BRS Sc Tl pees Soc CISSe Coo See ero merece ckoce) Is eS Senna ta neces sc 4) ote ac G0 eeepscsceeer ese latte 

11702) eeesee Prof. Wm. Gabb .--...--. -- do. 

12044 

12046 

12047 

120438 

12049 

12054 

11364 

1419) 4.--2- 

T1205) -22- 

11191 |... 
8506 } -.--. 

SCIURUS HYPOPYRRHUS Wagler. 

Fire-Bellied Squirrel. 

Seiurus hypopyrrhus WaG Er, Isis, 1831, 510.—“WaGner, Miinchen. gel. Anzeig. vii, 20”; Suppl. Schre- 

ber’s Siiuget. iii, 1443, 167, pl cexiii C—Scu1nz, Syn. Mam. ii, 1845, 20.—Barrp, Mam. N. Amer. 

1857, 282.—DE Saussure, Rey. et Mag. de Zool. 1861, 4. 
Sciurus nigrescens BENNETT, Proc. Zobl. Soe. Lond. i, 1833, 41 (a melanistic form).—BacuMaAn, Proce. 

Zod). SoeLond. vi, 1838, 96; Charlesworth’s Mag. Nat. Hist. iii, 1839, 334; Silliman’s Amer. 

Jour. Sci. and Arts, xxxvii, 1839, 306—WaGNER, Suppl. Schreber’s Siinget. ili, 184%, 174.— 
Scninz, Synop. Mam. ii, 1845, 19—AupuBon & BacumMan, Quad. N. Am. iii, 1854, 74, pl. 

exvii—Batirp, Mam. N. Am. 1°57, 280. 
Macroxus nigrescens Gray, Ann.and Mag. Nat. Hist. 3d ser. xx, 1867, 424. 

Sciurus variegatoides OGILBY, Proc. Zobl. Soc. Lond. 1839, 117; Ann. and Mag. Nat. Hist. v, 1840, 62. 

Sciurus griscocaudatus Gray, Zobl. Voy. Sulphur, 1844, 34, pl. xiii, fig. 2 (animal), and pl. xviii, figs. 7-12 

(skull and teeth). 

Sciurus dorsalis GRAY, Proc. Zodl. S-e. Lond. 1848, 138, pl. vii (white, with a broad black dorsal stripe).— 

ScraTer, Proc. Zobl. Soc. Lond. 1870, 670. 

Macrorus colliai var. 1” Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 421. 

Macroxcus dorsalis Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 422. 

Macroxus maurus Gray, Aun. and Mag. Nat. Hist. 3d ser. xx, 1867, 425 (Oaxaca, Mex.). 

Macroxus melania GRay, Ann, and Mag. Nat. Hist. 3d ser. xx, 1867, 425. 

Speciric cHars.—Size large; form rather slender; ears high and nar- 

row; tail very long, the tail-vertebre alone equalling the length of the head 

and body. Length of body 10.50 to 12.50; tail-vertebrae the same; tail to 
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end of hairs 12.75 to 16.00. Color variable, tending strongly to both albi- 

nistic and melanistic phases. Pelage coarse and stiff. 

Of the eleven specimens examined, two are almost wholly black; three 

are black, varied with fulvous, gray, and small unsymmetrical spots of white; 

four others are black above, strongly varied with pale yellowish-brown, the 

hairs being black at base and tip, with a broad ring of pale yellowish-brown. 

The whole lower surface, including the inner side of the limbs, is rusty- 

yellow. These vary little in color, mainly in respect to the brighter or paler 

tint of the lower surface and amount of black above. 

The three specimens mottled with white (all from Guyaquil, Ecuador) 

present a very peculiar appearance. One of them (No. 9014) has the pelage 

everywhere black or dusky at the base, each hair generally with a long silvery 

white tip, except on the lower part of the back, basal portion of the tail, and 

hind limbs, where the white of the tips is replaced by yellowish-rusty. The 

sides of the neck, the fore limbs, and portions of the ventral surface are more 

faintly washed with a paler tint of the same. The ears and upper surface 

of the head and of all the feet black, the head and feet faintly varied with 

rusty. Cheeks, chin, and throat pale dusky yellowish-brown. Tail, except 

basal sixth, black, with the hairs broadly white-tipped; at the base, the hairs 

are rufous-tipped. Top of the head, anterior half of the dorsal surface, and 

left fore leg with small pencil-like tufts of lengthened white hairs, showing 

a tendency toward albirism. No. 9093 differs only in being blacker below, 

with the rufous of the lower part of the back and basal portion of the tail 

darker and more extended, and with more rufous below, and in having the 

tufts of white hair more numerous, nearly confluent over the shoulders, and 

appearing also on the breast, throat, and hind limbs. No. 9392 differs from 

the last in lacking white patches on the head, in their larger size on the 

middle of the back, in the right fore limb being wholly white from the elbow 

to the toes, the latter being black only at the end, and in the rufous on the 

rump and base of the tail being bright chestnut, or a little stronger even than 

in No. 9093. No. 7019, from La Union, Central America, and three others 

from Obispo, Panama, differ from all the preceding in being wholly pale 

yellowish-rufous below and black above, where the hairs have a yellowish- 

white subterminal zone, the general effect above being black, conspicuously 

varied with yellowish-white. The posterior surface of the ears and the whole 

feet and inner sides of limbs are like the ventral surface. ‘The upper sur- 

face of the head is yellowish-gray, sprinkled with black; the cheeks, chin, 
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and throat pale fulvous. The tail has also the hairs of the lower surface pale 

yellowish at the base, then black, broadly tipped with white. These speci- 

mens, judging from De Saussure’s description, are the more common or normal 

phase of the species. No. 8495, from Nicaragua, is white, except a broad 

dorsal band, extending from the occiput to the tail, which is intense brownish- 

black. The hairs of the lower surface of the tail are white at base, then 

black, broadly tipped with white, giving a wholly pure white surface to the 

tail throughout. No. 8628, from Costa Rica (about half-grown), has the 

whole body pale yellow or yellowish-white, with an indistinct brownish dor- 

sal band. The hairs of the tail are wholly black at base, broadly tipped 

with whitish. Two other specimens, from Southern Mexico, are almost 

wholly black, being only slightly varied with gray above and on the tail. 

This species differs from most other American species in its slenderness, 

the great length and narrowness of the ears, and the excessive length of the 

tail, which, with the hairs, is one-fifth to one-fourth longer than the head and 

body. Dr. Gray's S. dorsalis agrees perfectly with the white, black-backed 

specimen (No. 8495) above described. The Macrorus melania of the same 

author corresponds with the black phase of this species, and his JZ maurus 

with the black phase which has the under parts more rufous. De Saussure, in 

his paper on the Mexican Squirrels (as above cited), describes this species 

as being usually ferrugineous beneath,* but gives the following phases of col- 

oration under the head of three unnamed varieties :—a, wholly black, with 

the hairs more or less fulvous at the base; }, blackish, with the ventral sur- 

face gray, fulvescent, or dusky; c, body wholly black. 

The original description of Wagler refers toa phase with the lower 

parts strongly rufous. he length is given as 12 inches from the nose to the 

end of the tail; the tail (vertebrae only?) as 11.75. Wagner gives the length 

from nose to base of tail as 12 inches; of the tail-vertebrae 12.09; tail to end 

of hairs 14.75. 

Tam quite confident that the Sciwrus nigrescens of Bennett, described 

in 1833 as ‘from that part of California that adjoins Mexico”, is referable to 

the dark phase of the present species. The great length of the tail as com- 

pared with the body+ renders it almost certain that it can refer to no other 

*“Subtus ruto-ferrugineus, frequenter pilis nigris intermixtis, mento nigrescente.”—(Zev. et 
Mag. de Zool. 1861, p. 5.) 

t According to Bennett, head and body 10.50; tail-vertebrax 10.50; tail to end of hairs 14.00; or, 

according to Bachman’s measurements of the same specimen, head and bedy 12.37; tail to end of 
hairs 15,37, 
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known species, the tail being about three inches longer than the body,—a 

proportion found in no other Mexican Squirrel. The general size, as well as 

the narrowness of the tail, gives further evidence of its correct reference 

being here. There are, furthermore, two specimens in the collection that 

agree fully with Bennett’s description, which I have no hesitation in referring 

to this species. 

The Sciurus variegatoides of Ogilby and the Sciurus griseocaudatus of 

Gray, from the “west coast of South America”, I am convinced are both 

referable to this species, and hence also Gray’s “var. 1” of Gray’s Macroxus 

colliai. They agree closely with the specimens from Panamaand La Union. 

The Sciurus varius and S. socialis of Wagner were referred by Wiegmann 

to this species, as I think, incorrectly. The former seems to more nearly 

agree with S. boothia, while the latter I am unable to identify. 

This seems to be a common species in Southern Mexico and Central 

America southward to Ecuador, and presents, as noted above, widely varying 

phases of coloration. 

In several specimens of this species, in which the dentition could be 

examined, there were generally found two upper premolars, but two out of 

four alcoholic examples had only one. 

TaBLE XLV.—Measurements of eleven specimens of SCL\URUS HYPOPYRRHUS. 

. a 

5 From tip of nose to— | Tail to.end of— | Length of— a 

B Locality. z F ¢ s % oo 

a Meee) | ao | oe” | Geleg.aainas 
3 Bela Solow foe oh |B | el Slee 
2 | a| A | R | Oo a S 5 & | A | & A 

9392 | Guayaquil, Ecuador .-............... 9 | 1.10 | 2.00 }....-. 12.50 | 12.00] 14.25 | 1.50 | 2.30 | 0.85 | Skin. 

9393 |....-. OO ei teas ocioan cece eo seacnsis=s do | 0.93 | 1.80 |-.--..-. 12.25} 13.75 | 16.25 | 1.50 | 235 | 1.00 |....do. 

9014 |..-... COM. ose eet Rico soscbsace. ----| 1.10 | 1.98 | 242] 12.50} 11.00] 13.50 | 1.45 | 2.35 | 0.80 |....do. 

7019 | La Union, Central America ......... fo | 1.18 | 1.98} 2.38} 12.25] 12.25] 15.20 | 1.55 | 2.40 | 0.76 |....do, 

€495'| Nicaragua ........---..----.---..... fo | 1.13 |} 220) 252) 12.00] 11.00} 13.75 | 1.75 | 255 | 0.70 |....do. 

£628 | San José, Costa Rica .........-....-. (9} ecrcee, ee abintltesces 9. 00 9.75 | 12.00 | 1.35 | 2.25 | 0.75 |....do. 

7205 | Goazacoaleos, Mexico - Sem eMOON Po LOn pedo) A300) | 2.22. oc|cocence 1.45 | 2.45 | 0.78 |..-.do. 

*4266 Q | 1.20 | 2.20 | 2.65 11.25} 11.25] 12.65 | 1.55 | 2,40 | 0.80 | Alcoholic. 

*3646 GY | 1.05 | 2.00 | 2.57] -10.40 | 10.40} 12.85 | 1.65 | 2.50 | 0.90 |....do. 

#3045 9 | 0.95 | 1.90] 2.45] 10.25) 10.00 |.....-.. 1.55 | 2.43 | 0.95 |....do. 

#3643 9 | 1.13 | 2.07 | 2.47) 10.25 10.35 | 12.60 | 1.65 | 2.47 | 0.95 |....do. 

* In Museum of Comparative Zodlogy, Cambridge, Mass. 
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Table XLVI.—List of specimens examined of SCIURUS HYPOPYRRHUS. 

fr a 

EI 2 
EB | os : ey 
= ee Locality. From whom received. Collected by— Cay 

Ep = 5 

2/8 E s vi s 
3 Hai GJ 
oO |a A 

9392 | 9 | Guyaqnil .................-..-.--- Dr. Destrange......----.-.---- Dr. Destrange.......-.-...---- Skin 

9393) | ol |------ OV) ceisccbocti acne eacaranesss 4 ceres: Gt) Se eribscads (se sasetacos) fescoee CU RSSsthsenechneecacisne 4 ---do, 

0014) |r| oa OY a SEES aoe rina ceeereaser sella -Fe GUY RGe oar Sota cceesseSesed [tos CIO aseesssncencagse ss cace oes 

2628 | O | San José, Costa Rica Dr. A. von Frantzius.......... José Zeledon...............--- .-.do. 

84959) fll | Nicaragua sos. sce e oe ence sae James Hepburne....-........-. James Hepburne.....--....--- .---do, 

7019 | g° | La Union, Central America....... Captod. M. Dow. --.cs-./-es=—- Capt. J. 'M. Dow. --..-..------- condo. 

7205 |....| Goazacoalcos, Mexico....-....---- F. Sumichrast ...-.. ...-... 21GRSumichrast).s-c.-sc-seees— 4 ----do. 

*4266 |....] Mexico (Gulf coast)....-...---.--- Commodore) Perry, 2 - =. so-so see | ecenes see aeels sieceereesnceeeeee Alcoholic. 

*3C46 |....| Obispo, Panama Hassler Expedition ...... -| Hassler Expedition -.......... eeedo, 

364i | 22a |eeemes At) seosemosgreccectesccmcnaaeysscece O Oe peg anorosenccesoc or fleesecr Ne ree HOEnOaeoae ber scicg |. do. 

*3043) [Eos | aoe dO a .S.sticesceaceecosastsesss|Psure- do. J scssesssencccasseoses!|--eeee Oo s2720. cases re desesve|te=-00s 

*In Museum of Comparative Zodlogy, Cambridge, Mass. 

SCIURUS AUREIGASTER F. Cuvier. 

Red-bellied Squirrel. 

Sciurus aureogaster F. Cuvier, Hist. des Mam. iii, livr. lix, 1829 (with a figure).—BacuMan, Charlesworth’s 

Mag. Nat. Hist. iii, 1838, 158.—Wacner, Suppl. Schreber’s Siiuget. iii, 1843, 165.—ScHINz, 

Synop. Mam. 1845, 7.—Barrp, Mam. N. Am. 1857, 282 (from Cuvier).—GRray, Ann. and Mag. 

Nat. Hist. 3d ser. xx, 1867, 423. 

? “ Sciurus leucogaster F. Cuvier, Mam. i, 1831, 300.’ 

Sciurus ferruginiventris AUDUBON & BACHMAN, Proc. Acad. Nat. Sci. Phila. 1841, 101; Journ. Acad. Nat. 

Sci. Phila. viii, 1842, 313; Quad. N. Am. i, 1849, 292, pl. xxxviii—Barmp, Mam. N. Am. 1857, 

281 (from Audubon and Bachman). 

Macroxus aureogaster GRAY, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 423. 

Macroxus morio Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1807, 424. 

Lcureuil de la Californie ou @ ventre doré, F. Cuvier, Hist. des Mam. iii, livr. lix, 1829. 

Speciric cHars.—Head and body about 10.50; tail-vertebrae 8.50 to 9.00; 

tail to end of hairs about 11.50, rather longer than head and body.  Pelage soft 

and full. Above, including the head, clear dark gray; beneath, deep reddish- 

orange, which blends with the gray of the sides, and often extends high up on 

the sides at the shoulders, sometimes meeting on the back, where, however, it 

is generally more or less mixed with gray. Sides of the head and chin light 

gray. Tail tricolored below, centrally deep reddish-orange, then black, and 

white-edged ; upper surface mixed black and white. 

The color varies greatly in different individuals, but less so than in most 

of the other Mexican Squirrels, the chief variation being in the direction of 

melanism. The gray, however, varies from whitish-gray to dark iron-gray, 
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and the rufous tint of the lower parts from reddish-orange to strong reddish- 

brown or fiery-chestnut. One specimen (No. 7205) is wholly black, very 

minutely sprinkled on the sides with reddish-gray; the hairs of the tail 

wholly black to the base. Another (No. 8923) is dusky, with the middle of 

the back, the feet, most of the head, the ears, and the tail black; sides and 

most of the dorsal surface varied with pale reddish-brown; lower parts mixed 

black and rufous. Another (No. 8489) is blackish above, varied with white, 

with a faint rufous tinge across the shoulders; whole top of the head, feet, 

and exterior of hind limbs black, the former slightly varied with whitish ; 

cheeks and chin gray; whole lower surface intense orange-red; tail below 

wholly black, except a narrow mesial line of mixed rufous and black toward 

the base; upper surface of tail mixed white and black. In No. 72038, the 

red of the lower surface extends high up on the sides, meeting over the 

shoulders, and more or less tinges the whole dorsal surface, except the head, 

which is clear blackish-gray. Tail centrally more or less red below. In No. 

7847, the lower surface is fiery-orange, which color impinges upon the dorsal 

surface at the shoulders, not, however, extending quite to the median line. 

The rest of the dorsal surface is clear blackish-gray. Tail below broadly 

centred with rufous. In No. 7848, the colors have the same distribution, 

but the gray of the upper parts is lighter, the white predominating over the 

black. The middle of the tail below is deep reddish-brown throughout, bor- 

dered by a broad band of black, and edged and tipped with white. In No. 

3262, the posterior half of the back is nearly white. In No. 6352, while the 

distribution of the color is the same as in No. 7848, the color below is dark 

red, which prevails over the shoulders with almost the same intensity as below. 

Except where the tints are obscured by melanism, the pattern of the 

coloration remains quite constant, the variation being mainly in reference to 

the varying proportions of black and white of the upper parts, in the intensity 

of the red of the lower surface, and in the extent of its encroachment upon 

the dorsal surface. 

The Sciurus aureegaster of F. Cuvier, as shown by the description and 

figure, especially the latter, refers unquestionably to this species. The S. 

aureogaster of Gervais, however, is an entirely different animal, namely, the 

Macroxus leucops of Gray, as is shown in the discussion of the synonymy of 

that species. IF. Cuvier’s S. eucogaster, the description of which I have not 

seen, is referred by Baird and others to Cuvier’s S. aureogaster. 

- 
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Audubon and Bachman’s figure of their Sciurus ferruginiventris is also 

an excellent representation of the average phase of this species, to which their 

description is unequivocally applicable. The locality of “California” is 

undoubtedly erroneous. As Professor Baird has remarked, the species of 

Squirrels described by these authors as ‘‘probably from California”, nearly all 

came from Mexico or from points far south of the present State of California. 

To this species is doubtless referable Dr. Gray’s Macroxus morio, from 

an unknown locality. 

The specimens in the collection are mostly from the provinces of Vera 

Cruz and Oaxaca in Southeastern Mexico ; one, however, is from Guatemala. 

On one of the labels is written, probably by the collector, Professor Sumi- 

chrast,—‘‘ The common species of Sciwrus of the tierra calienta of the east 

coast.” Dr. Gray also cites examples from Colombia, which, he says, were 

received from Parzudaki and Verreaux, as the S. awreogaster of F. Cuvier. 

TaBLE XLVI1.— Measurements of nine specimens of SCIURUS AUREIGASTER. 

| 
B 8 
2 § From tip of nose to— Tail bes Length of— 

Bo E 
3 iE Locality. a s £ 2 

S c— & i=} o 
0 3 = 5 -s & ~ 
= a2 ? a ; a oe ne; 2 
a |e aoe tog lee |g ees) eee tee eee c = © be 3 5) a 3 CI é = © 
‘S) ic) 71 Lal ° I) > iss) ia) a ice] 

7848 8 =} 1.(00))) 1:80 |S 11.00 | 8.50} 11.25 | 1.60 | 2.30 | 0.70 

7204 14 © | 0.85 | 1.52 )...... 8.00 | 9.00] 10.50 | 1.50 | 2.20 | 0.50 

7847 7 OF} M103) 2785) Sse. 11.50 | 8.50 | 12.00 | 1.55 | 2.50 | 0.60 

7203 14A 0.95 | 1.75 |.-.--. 10. 00 | 8.25 11.09 | 1.55 | 2.25 | 0.64 

95335) |eaeee Tehuantepec, Mexico (op of e034) ha eset besa se) hossacy leececoce 1.55 | 2.25 | 0.70 

£489 30 | Cordova, Mexico 0.90 | 1.65 |...... 8.50 | 9.00] 11.60 | 1.60 | 2.30 | 0.54 

6352-4)... ... Mirador (near Vera Cruz), Mexico NN peeéeallsSasad oss 11.00 | 8.50} 11.65 ]...... 2.35 | 0.55 

3262 | ..... Mexi 00a tana waren ena eee eas eee eee fof 5 | 1.85} 2.05} 10.00 | 9.00} 11.25 | 1.45 |...... 0.50 

OSS Weccesis Guatemalan ceca ss ecencise snes eee erie 1.90 | 2.15 10.00 | 8.00 | 11.00 | 1.70 | 2.60 |...-.-. 

TaBLE XLVIII.—Measurements of three skulls of SC1URUS AUREIGASTER. 

° ° | & 
. ~ ~ 

a Be Nae 4 2 
= =| 2 es ° 2 loc sulle eral eat 

g Ss | Sem Sele ieee : ale 
a - : a a SP is a als to cs 
q Locality. 4 Ps 2 — |2 2 Ee | oF a a 3 

B alzigilglelf |22/2./4 |2/2 
2 bo 2 5 Bis .Je kiss g z E B, 2/2/38 |/2)32 |282e/Felte) 2] 5 
3 3 |2/12 14/3 |/S2IS=E/8 81/83] & | = 
cs . s a = 

= ial Peal feted tale teal) EP ay feHP bless pece eS | 2 
c an| A oO A A 4 |p p p i=) H i 

6952)) \Orizaba, Mexico. .......-..2-cccecesesece|---- 2.44] 1.38 |.-.... 0.73 | 0.24 | 0.70 | 1.15 | 0.46 | 0.30 | 1.40 | 0.€0 

*695S | ...... tlm GER AEEE- ASE Gee Re eae e eri cece O | 2.06 | 1.25 | 0.80 | 1.68 | 0.18 | 0.65} 1.07 | 0.38 |..-... 1.22 | 0.67 

#95 | Santa Efigenia, Tehuantepec ...... .....|.... 2.43 | 1.40 |.-.--- 0.80 | 0.24 | 0.78 | 1.25 | 0.45 | 0.30 | 1.45 | 0.80 

* Rather young. 
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Table XLIX.—List of specimens examined of ScIURUS AUREIGASTER. 

S's | 5 Eels, jth. s 
2 & od =. 

ceoley |e E = 
ele 2 ie E D 
3 cr, = & Locality. 3 From whom received. Collected by— re, 

@ .|2=| @ |e S 2 
Sal2s} 8/8 5 5 
e2/sH/ & |, a = 
Sie Oana e A 

7203 |.<--<- 14A) Prof. F. Sumichrast.| Skin. 

TH ey DE) Cay eee GO Soe Bh ERE OS SEB DCOECEH Sa oTCEOO0S eseee (IRR SS=RBSERssemacl Eeeeee CG Nigssasccns sae .-do. 

(Eke) Eassos 10) |) BS) Vee cea Misia sSn0g Bp EASA SEK CEE Ashe) Kerr coec eres Pacroa0 iguersaesacsosec| Pancae dOeecemete= =a .--do, 

7848 |.....- G} | eced socc HO. Ass ebscoornecesdSsnesse] BASS sersonoe Aoasoed ipa aepeeSnecesod ees GO vense ae ...do. 

ee (ith? 0 ee eee rence tees oaty li sveerall: 

Sasee (5% Ty Resese| [sees beeen) Sap perecaoac paetar 

nee BSB Oy seen | eae ES ie aa Saco Sac. 

dette! \esesos| leaosee] sacle ooetil sacsooacen sesceede sho: | Sass S5ssecs| RARE SG a paar dor ceeeeeaseeee Skin. 

8489 |...... 30 | gf | Cordova, Mexico Beene ye cqoemcenenc --. do. 

HT ee on emcee lance IMGxiCOjeen~ace=sseslee t= Hi. de Saussure..---. ..-do. 

A Ucesesl cecil ((Sac] [Corset rc Goce onmepssesssnosod eoaddoseccad beossct URS Sacesc scishesd eAaaes CORE Saseemcec -do. 

Seoiae peers eee | eee ee ee OO seneee seeoaeaeneacpcaee|sseaaaee seas VEXTOAUK MYOress ou c-|--acesescenencemanans -do, 

STP | he §e) bocce) eaee Mirador (near Vera Cruz), Mex Dr. C. Sartorius -..-. do. 

ere erate eerie | Sane | ewan 0 sewer ae enna a sees se raat | weaecieecias=-|tenaa OO! ic socesccecsecs|conems Ci) Sonosedeopeac ---do. 

Bsoon pss | comes | Meee ee ae UO tenn teancane sence rs a2 | aanceaate wen s|>aas sG0:.acscemsscscmec|scenng (te ss seecocecsod Wahi: 

WIAD [etecal tics see leee| EEG rt bye ee os ener an| [ee aerrn ne Dr. von Patten...--.|.-- do. 

SCIURUS LEUCOPS (Gray) Allen. 

Golden-bellied Squirrel. 

Sciurus aureogaster GEOFFROY, Voyage de la Vénus, Zodl. 1855, 156, pls. x, xi (not of F. Cuvier, 1829). 

? Sciurus hypoxanthus LICHTENSTEIN, MS. (see Geoffroy, 1. c. 158). 

Macroxus griseoflavus GRay, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 427. 

Macroxus leuwcops Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 427. 

Speciric cuars.—Length of body and head about 12.50; tail-vertebrae 

9.75; tail with hairs 12.00 to 13.00, about equal to the length of the head and 

body, but narrow. Pelage full and soft. Above, gray, varying from whitish- 

gray to dark iron-gray, generally with a large patch of yellowish-rusty on the 

nape and a large area of the same color on the rump; beneath, pure white, 

yellowish-white, or deep golden-yellow. Pelage of the whole upper surface 

generally with a broad subterminal band of yellowish or golden, sometimes 

showing faintly through the surface. 

Of three specimens from Tehuantepec, Mexico, two are white below, 

faintly stained with yellow, while the other has the lower parts deep orange- 

yellow. One (No. 9432) has the nape-patch chestnut and sharply defined ; 

the rump-patch is faintly developed. In another (No. 9434), the nape-patch 

is well defined but paler, and the rump-patch is also only faintly indicated, 
48 M 
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In the third (No. 9433), the nape-patch is strongly colored, but is more 

extended and not sharply defined ; the rump-patch, as in the others, is partly 

hidden by the gray tips of the hairs. These all have the hairs of the tail 

orange-yellow at base, with a broad subterminal zone of black, and broadly 

tipped with white. The yellow of the base is traversed by a narrow line 

of black. 

Three other specimens, from the Sierre Madre Mountains, Durango, have 

each the chestnut nape and rump patches sharply defined, the latter very 

large. The general color above is pure dark gray, and that of the ventral 

surface pure white. The pelage of the dorsal surface is generally ringed sub- 

terminally with rufous, but there are many rufous hairs intermixed with the gray. 

Th two of these specimens, the tail presents no yellow, the hairs being banded 

with black and white. In one (No. 7176), the hairs of the tail have a faint 

wash of yellow at the base. This specimen very closely resembles the right- 

hand figure of Geoffroy’s Plate X in the Zodlogy of the Voyage of the Venus. 

No. 9434, from Tehuantepec, corresponds with the other figure of the same 

plate, while No. 9433 might apparently have served as the original of the 

figure given in Plate XI of the same work. 

This species was first describedein 1855 by Is. Geoffroy, from specimens 

obtained at Monterey by the naturalist of the Vénus, but erroneously referred 

to the S. aureogaster of F. Cuvier. Geoffroy, in his article on this species, 

refers to its great variability in color, some of the specimens examined by 

him being clear white beneath, others grayish-white, while others had the 

same parts varied with rufous and white. Dr. Gray’s Macroxus griseoflavus 

and Ins Af. deucops are unquestionably, I think, referable to this species. 

The JL. leucops agrees well with Geoffroy’s figures and description of 

his S. aureogaster; the M. griscoflavus better with my Durango specimens, 

except that the nape-patch is not mentioned. In both, the hairs of the back 

are lead-colored at the base, broadly ringed with brown, with a narrow sub- 

terminal ring of black and a white tip, while JL /eucops has the ‘crown, 

nape, and rump yellow-washed”; the lower surface in griseoflavus is ‘“yellow- 

red”, in deucops “bright red”. Geoffroy says, of the upper parts, ‘mais le 

gris n’est pas pur, les poils, noirs & leur base, blancs & leur pointe, ayant une 

zone intermédiaire rousse qui se montre un peu au dehors, et jette sur 

Pensemble du pelage une Iégére nuance rousse. Sur la croupe et la nuque 

le roux devient méme dominant.” 
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Lichtenstein’s MS. name hypoxanthus has of course priority over both, 

but seems not to have been published except through this incidental refer- 

ence to it by Geoffroy; and indeed there is no proof that the specimens so 

named were not referable to the true aureogaster of F. Cuvier. 

Dr. Gray’s M. griseoflavus and M. leucops are both described on the 

same page; and, although griseoflavus stands first, I adopt the name deucops as 

agreeing better with the specimens figured and described by Geoffroy, while 

they come also from substantially the same locality; but I at the same time 

believe griseoflavus to be specifically the same, notwithstanding the more 

uniform coloration of the dorsal surface. 

A comparison of Geoffroy’s description and figures with those given by 

Cuyier shows at once the wide differences between them, which Geoffroy 

himself thus notices:—“ En comparant cette description 4 celle de M. 

Frédéric Cuvier ou & Pun des individus qui nous sont venus en 1829 et en 

1831 de la Californie et du Mexique, on reconnaitra immédiatement de nom- 

breuses et remarquables analogies avec ceux-ci, mais aussi de notables diffé- 

rences. L’Ecureuil de la Vénus,en méme temps qu’il manque inférieurement 

dela couleur rousse qui serait caractéristique pour l’espéce selon les auteurs, . 

plus de roux sur les parties supérieures; et cela, non-seulement sur la croupe 

et la nuque ott le roux domine, mais méme sur le dos, ot les poils ont une zone 

rousse dont d’autres individus ont X peine un vestige. L’Ecureuil de la Venus 

ne devrait-il done pas étre considéré comme une espéce voisine, mais dis- 

tincte du Sciurus aureogaster ou hypoxanthus?” Ue refers to the wide range 

of individual variation presented by several well-known species, and is influ- 

enced by this in referring the specimens collected by the Vénus to Cuvier’s 

S. aureogaster. é 

In size and proportions, there is little difference between the present 

species and S. aureogaster, but the difference in coloration is so pronounced 

and of such a character as to leave little doubt of their distinctness. In S. 

aureogaster, the hairs of the dorsal surface have, in some specimens, a pale 

central narrow ring of rust, but often the hairs are wholly black beneath the 

surface and merely narrowly tipped with white. None of the sixteen speci- 

mens of S. aureogaster before me show any approach to any of the six 

specimens of S. deucops, yet more abundant material may show that they are 

not specifically separable. Among the specimens from Tehuantepec are 

typical representatives of both forms. 
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The habitat of this species, so far as known, is confined to Southern 

Mexico and Guatemala. 

TaBLE L.—Measurements of six specimens of SCLURUS LEUCOPS. 
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9432 PT easeed) do = 9 {1.10 | 1.85 | 2.30] 11.50 9.00 | 12.00 | 1.50 | 2.20 | 0.80 |..do. 

9433 ----| 1.10 | 2.00 | 2.42] 11.50 9.00 | 12.25 | 1.58 | 2.25 | 0.60 }..do. 
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TABLE LI.—List of specimens examined of SCIURUS LEUCOPS. 
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SCIURUS ASTUANS Linn. 

Brazilian Squirrel. | 

Var. ZSTUANS. 

Sciurus brasiliensis MARCGRAVE, Hist. Nat. Bras. 1648, 230.—Brisson, Regn. Anim. 1756, 154. 

Sciurus astuans Linnavs, Syst. Nat. i, 1766, 88.—Erxirnen, Syst. Reg. Anim. 1777, 421.—GMELIN, Syst. 

Nat. i, 1788, 151.—Scureper, Siiuget. 1792, 787.—Kuut, Beitriige, 1820, 68.—DESMAREST, 
Mam. 1822, 337.—Grirriry’s Cuvier, v, 668.—MaxIMILIAN, Beitriige z. Naturgesch. Brasil. ii, 
1826, 430.—I'iscnrr, Synop. Mam. 1829, 359.—WaGNER, Suppl. Schreber’s Siiuget. iii, 1843, 

16.—TscHupI, Fauna Peruana, 1844-46, 158.—Scuinz, Syn. Mam. ii, 1845, 17.—GrEBEL, 

Siinget. 1855, 652. 

Macroxus estuans “¥. Cuvier, Dict. Sci. Nat. x [1818], 248”.—LxEsson, Man. des Mam. 1827, 238.—Gray, 

Ann. and Mag, Nat. Hist. 3d ser. xx, 1867, 432. 

Sciurus estuans var. guianensis PETERS, Monatsb. K.-P. Akad. zu Berlin, 1863 (1864), 655. 
? Sciurus pusillus ** GEORFROY, Coll. Mus.”—Drsmarest, Nouy. Dict. d’Hist. Nat. x, 1817, 109; Mam. 1822, 

337 (Cayenne ; young?).—FiscnEer, Synop. Mam. 1829, 359—WaGner, Suppl. Schreber’s 
Siiuget. iii, 1843, 187. 

? Macroxus pusillus Lesson, Man. des Mam. 1827, 238.—Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 433. 



SCIURIDAI—SCIURUS ASTUANS. ToT 

Sciurus gilvigularis NatTERER, MS.—WaGNER, Wiegm. Arch. f. Naturg. 1843, ii, 43, 1845, i, 148; Abband. 

d. K.-B. Akad. d. Wissensch. v, 1850, 279 (from near the mouth of the Rio Madeira, Brazil),— 

GIEBEL, Siiuget. 1855, 653 (from Wagner). 

Sciurus guerlingus CASTELNAU, MS. (= Macruxus leucogaster Gray ; see Gray, l. ¢.). 
Macroxus leucogaster GRAY, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 430, 

Macroxus flaviventer CASTELNAU, MS.—Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 432. 

Macroxus kuhlii Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 433 (= Sciurus leucotis Castelnau, MS.) 
Myoxus guerlingus SHAW, Gen. Zool. ii, 1801, 171, pl. 156. 

Brazilian Squirrel, PENNANT, Quad. 1771, 286. 

Le Grand Guerlinguet, Burron, Hist. Nat. Suppl. vii, 1789, 261, pl. Ixv. 

Le Petit Guerlinguet, BurKON, Hist. Nat. Suppl. vii, 1789, 63, pl. xlvi. 

CGuerlinguet, Suaw, Gen. Zodl. ii, 1801, 171. 

Cachin gélé, Vulgo. 

Var, RUFONIGER. 

Sciurus rufoniger PUCMIERAN, Rev. de Zool. 1845, 336 (Santa Fé de Bogota). 

Sciurus chrysuros PUCHERAN, Rev. de Zool. 1845, 337 (Santa Fé de Bogota). 

Sciurus @estuans var. hoffmanni PETERS, Monatsb. Akad. Wissensch. Berlin, 1863 (1864), 654 (Costa Rica). 

Sciurus hyporrhodus Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 419. 

Macroxus irroratus GRAY, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 431 (“ Upper Ucayali, Brazil’’). 

Macroxus griseogena Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 429 (Mexico, Honduras, Costa Rica, 

Panama, Santa Fé de Bogota); ib. 4th ser. xi, 1873, 469. 

Var. ZSTUANS. 

VaRIETAL cHARS.—Length of head and body 7.00 to 8.00 inches; of tail- 

vertebree a little less (about 6.75 to 7.50); to end of hairs about 9.00 to 9.50. 

Ears of medium size, rounded ; tail narrow, distichous till near the end, where 

it is more cylindrical. Pelage soft, short. General color above dark olivaceous- 

brown, minutely varied with fulvous or pale rufous; below, including inside 

of the limbs, generally reddish-yellow, varying from pale rufous to yellowish- 

gray. Sometimes with the yellow restricted to the breast and the middle of 

the anterior half of the lower surface; or the whole lower surface is whitish, 

washed with fulvous. Above, with the middle of the back, sometimes darker 

than the rest of the dorsal surface. Tail yellowish-brown, ringed with black 

(the subterminal black bar very broad), and washed with pale grayish-yellow. 

The general color of the tail is blackish, washed with pale whitish-yellow. 

The outer surface of the feet is usually colored like the back. The ears are 

generally reddish; the eye is ringed with brownish-yellow. The sides of 

the muzzle, the chin, and throat are yellowish-white. 

This variety presents no very striking variations in color, and seems to 

vary but little with locality. I have noticed no tendency to melanism, and no 

melanistic specimens appear to have been met with by previous authors. 

The subjoined table of measurements of fifteen specimens, nearly all (thirteen) 

taken from alcoholic examples, shows only a very moderate range of varia- 

tion. The specimens are nearly all from Southern Brazil, and are quite uni- 
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form in coloration, varying mainly in respect to the tint of the lower surface, 

which ranges from yellowish-white to reddish-yellow. The upper surface, 

though presenting a small amount of variation in comparison to that shown 

by the Central American and Mexican species, varies considerably in respect 

to the general tone of the color. The hairs are generally plumbeous or dusky 

at base, ringed first with yellowish-brown and then with black, with yellowish 

tips. The hairs are thus twice ringed with black and yellowish. The gen- 

eral color varies from mixed yellowish-gray and black to mixed reddish-brown 

and black, with sometimes the middle of the back distinctly darker than 

the sides. 
Var. RUFONIGER. 

VARIETAL CHARS.—Larger than var. estuans. Length of body about 8.75; 

of tail-vertebree about 7.00 to 7.75; of tail to end of hairs 9.00 to 9.75. 

Scarcely different in coloration from var.@stuans, except that the dorsal surface 

is rather darker and redder and the lower parts rather lighter; the tail is also 

washed with yellowish-red instead of very pale yellow, while the black rings 

are broader and darker. 

In respect to the general coloration of the body, these two forms are 

sometimes quite indistinguishable, but the coloration of the tail is generally 

strikingly different; the size of the northern form seems also to be uniformly 

larger. Occasionally, specimens of var. @stwans are of just the same tint above 

as var. riifoniger, but generally var. rufoniger is redder and darker, the middle 

of the back being frequently quite blackish, the hairs being ringed with red- 

dish-yellow and black instead of pale or grayish-yellow and black, with the 

subterminal black ring broader. 

Among the twenty-five or more specimens of var. rufoniger in the col- 

lection (nearly all from Costa: Rica), the range of color-variation is very lim- 

ited, the dorsal surface varying only in respect to the amount and intensity 

of the rufous, and in respect to whether the middle of the dorsal region is 

concolor with the rest of the dorsal surface, or more or less darker. The 

lower surface varies from dull pale reddish-fulvous to deep bright orange. 

The tail varies only in respect. to the tint of the reddish edging, which is 

sometimes yellowish-red, but generally reddish-orange, and not unfrequently 

dark reddish-brown. The very small inconspicuous ear-patch varies from 

white or yellowish-white to reddish-fulvous. The outside of the limbs and 

the upper.surface of the feet are generally colored like the dorsal surface ; 
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the inner side of the limbs like the belly ; sometimes, however, the feet are 

colored like the belly, the color of the ventral surface also sometimes invad- 

ing the outer surface of the limbs. The sides of the face and chin vary from 

grayish-brown to deep yellow or orange. 

Specimens from Venezuela are smaller, and are undistinguishable from var. 

_estuans above, but still retain the bright-red edging of the tail, which is, how- 

ever, lighter or more golden than in Costa Rica specimens. This form appears 

to extend, with very slight modifications, southward through New Granada to 

Eastern Peru. 

GENERAL REMARKS UPON SCIURUS ASTUANS AND ITS VARIETIES. 

DIFFERENTIAL CHARACTERS.—The two varieties of Sciurus estuans differ 

in the larger size and more reddish coloration of the northern form, and 

especially in respect to the color of the tail. Var. rufoniger averages fully an 

inch longer than var. @stuans; the color is much more rufous, the tail broadly 

edged with red instead of narrowly edged with pale yellow, and the ventral 

surface is deep reddish-orange instead of reddish-yellow. In the tables of 

measurements, the tail appears to be relatively the shorter in var. rufoniger, 

but the difference is not real. In the case of var. @stuans, the measurements 

were taken from specimens preserved in alcohol, while the measurements of 

var. rufoniger were taken from skins, from the tails of which the vertebree 

had generally been removed, leaving merely the shrunken distorted skin. 

SYNONYMY AND NOMENCLATURE.—Linneus’s description of Sciurus @stu- 

ans was based on specimens from Surinam, and is the same animal as the S. 

brasiliensis of Maregrave and Brisson. The name @stuans is the one by which 

the Brazilian Squirrel has generally been recognized by authors. For a long 

time, the only prominent synonym was pusi/lus, a MS. name given by 

Geoffroy to young specimens from Cayenne, in the Paris Museum, which 

name appears to have been first published by Desmarest in 1817. This is 

also the origin of Buffon’s ‘Petit Guerlinguet”, and the Ecureuil nain of 

other French authors. For many years, these names all uniformly referred to 

the original example in the Paris Museum.* Gray, in 1867, referred to a 

second specimen, “four and a half inches long” (head and body), as being in 

the British Museum, from ‘Tropical America”. I have before me another, 

from Brazil, which I believe to be only a very young example of S. @stuans, 

*“Tl se trouve & Cayenne; c’est de 1a que Laborde envoya 4 Butfon le seul individu qui, jusqu’a 

présent, ait été décrit.”—(l°. Cuvimr, Dict. des Sciences Nat. tom. xiv, 1819, p. 248.) 
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although in size and coloration it agrees perfectly with the descriptions of 

S. pusillus.* 

The next synonym of the Brazilian Squirrel (var. e@stuans) is the S. gil- 

vigularis (Natterer, MS.), a species first described by Wagner in 1843, based 

on specimens from the mouth of the Rio Madeira, having the chin and throat 

ochre-yellow. This form he regarded as the northern representative of the 

S. @stuans of Southern Brazil. In 1863, Peters gave the varietal name 

guianensis to specimens from British Guiana, also immature, though much 

larger than the S. pusid/us of Geoffroy. Two of the numerous nominal species 

described by Dr. Gray, namely, S. flaviventer and S. kuhlic from “Brazil”, 

are also undoubtedly referable to var. @stuans, as is also his MW. leucogaster 

from Eastern Bolivia. 

The first name applicable to the northern form of Sciurus estuans seems 

to be the rufoniger of Pucheran, given in 1845 to specimens from Santa Fé de 

Bogoté. In the same article, the name chrysurus was given to other speci- 

mens from the same locality. The first name was applied to examples having 

the middle of the body dark, the sides reddish, the chin and throat gray, and 

the tail ringed with red and black; the second to specimens with the dorsal 

surface uniformly colored, the throat yellow, and the tail washed with golden. 

To the extreme phase of this species, as developed in Costa Rica, Peters, in 

1864, applied the varietal name hoffinanni (Sciurus estuans var. hoffmanni), 

in which the size is rather larger and the colors stronger, especially the rufous, 

than in the New Granada specimens. Gray’s Sciurus hyporrhodus, described 

in 1867, was based also on specimens from Santa Fé de Bogota, apparently in 

full winter pelage, which are unquestionably referable to the form previously 

named by Pucheran. His description applies in every detail to numerous 

specimens before me from Costa Rica. Gray’s Macroxus irroratus, from the 

Upper Ucayali, Eastern Peru, also belongs here, showing that this rufous 

form of Sciurus @stuans ranges quite far southward along the eastern base 

of the Andes. I also refer to this form the same author's M. griseogena from 

Mexico, Honduras, Costa Rica, Panama, and Santa Fé de Bogota. 

GEOGRAPHICAL DISTRIBUTION.—Sciurus @stuans, including its two varie- 

*Butfon’s description of Le Petit Guerlinguet would lead one to suppose it to have been based on an 
adult individual. Hesays.... ‘‘les testicules de ce petit guerlinguet étoient beaucoup plus gros que 

ceux du grand guerlinguet, & proportion du corps, quoique ces partes présent dans le grand guerlinguet 

de la méme grosseur que dans nos écureuils.” —( Hist. Nat. Suppl. tom. vii, p. 264.) It seems certain that a 

species of Squirrel so remarkable as this could not so long remain unknown in a region whose zodlogy 

is now so well known as that of Cayenne and Eastern Brazil. 
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ties, ranges from Southern Brazil northward to Costa Rica, and from the 

Atlantic coast westward to the eastern base of the great Andean chain. Var. 

@stuans ranges throughout Brazil, extending westward to Eastern Bolivia and 

northward to Guiana, but it seems to be nowhere common. Var. rufoniger 

extends over the northern states of South America, including Venezuela, New 

Granada, and probably portions of Ecuador, and thence southward to Eastern 

Peru. In Costa Rica, it seems to be one of the most abundant of the Sciuri. 

TabLe LII.—Measurements of eighteen specimens of SCIURUS ZSTUANS var. STUANS. 

* . 

8 Tail to end 8 
3 From tip of nose to— ee Length of— & 

Z gull ae 
5 Locality. : : ; s ee 
5 S g 3 S S i) Ep 5 ea eer || Seca) Sota tae 2 
= . % = : 3 3 = 5 
2 Be seme Ss Spu lisa ei |r weve thee = 
1S) a| sa A °o a e is i= is asl a 

4060 --| o | 0.97 | 1.70 | 2.12 | 7.75 | 7.00 | 9.00 | 1.25 | 1.90 | 0.60 | Alcoholic. 

4062 --| 9 | 0.95 | 1.77 | 2.20 | 7.65 | 7.25 10.55 | 1.22 | 1.88 | 0.58 |..-.do. 

4061 o | 0.90 | 1.60 | 1.95 | 6.280 | 6.80 | 9.15 | 1.25 | 1.23 | 0.60 --do. 

4059 do | 0.95 | 1.70 | 2.15 | 7.50 | 7.25 | 9.00 | 1.23 | 1.90 | 0.64 -. do. 

4063 |...-.- GID) ceindiocions See sacs ea cOn eS OTTER: O| 0.72 | 1.35 | 1.50 | 5.50 | 5.25 | 6.75 | 1.20 | 1.90 | 0.52 |....do. 

3850 | Rio de Janciro, Brazil..........-...----- OG| 0.72 | 1.35 | 1.72 | 5.85 | 6.45 | 8.20 | 1.25 | 1.85 | 0.67 .-do. 

4102 | San Matheos, Brazil ........- Q | 0.95 | 1.70 | 2.12 | 7.80 | 7.50 ]...... 1.25 | 1.93 | 0.70 | ...do. 

3960 | Rio de Janeiro, Brazil -| 2 | 0.90 | 1.85 | 2.23 | 7.60 | 7.50 | 9.00 | 1.37 | 2.05 | 0.68 |....do. 

3933 | Obydos, Brazil -| o' | 0.87 | 1.60 | 2.00 | 7.05 |. -...|....-. 1.15 | 1.80 | 0.57 |....do. 

1246 | Rio de Janeiro.........-...--.-.--2---- o | 0.80 | 1.67 | 2.00 | 7.30 | 6.75 | 9.10 | 1.20 | 1.75 | 0.62 -.do. 

1247 9 | 1.05 | 1.65 | 2.15 | 7.75 | 7.00 | 8.75 | 1.15 | 1.95 | 0.60 do, 

1250 -|OP| 0.83 | 1.60 | 1.85 | 6.30 | 5.75 | 8.05 | 1.17 | 1.90 | 0.57 -do. 

4235 9 | 0.92 | 1.53 | 2.00 | 7.05 | 7.00 |...-.. 1.35 | 2.05 | 0.70 |... do. 

4236 9 | 0.98 | 1.77] 205 | 810 | 7.50)...... 1.54 | 2.00 | 0. 67 do. 

4237 Q | 0.87 | 1.68 | 2.07 | 7.00 | 6.80 ]....-. 1.35 | 1.98 | 0.65 ‘do. 

4258 o | 0.80 | 1.50 | 1.98 | 6.50 | 7.80 ]...-.- 1.30) 2.10 | 0.72 |....do. 

1833 | Santa Rita, Brazil. -| o& | 0.92 | 1.50 | 1.96 | 7.50 | 7.20} 9.80 | 1.25 | 1.85 |...... Skin. 

Pe) |) UMS oe act CEO SE CEG esoROsaced ac 0.90 | 1.70 | 1.95 | 8.20 | 7.25 | 9.50 27 | 1.90 |..--.-}.-.. do. 

*In National Museum, Washington, D.C.; all the others in Museum of Comparative Zoélogy, Cambridge, Mass. 
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Taste LIM.—Measurements of sixteen specimens of SCLURUS ESTUANS var, RUFONIGER. 

a 

z z From tip of nose to— anes Lengthof—| 5 

eae ¢| 2 
3 E Locality. g re : 4 as 

e |8 a 2 |e ee ee & 2/4 = & emacs Bo iS 
S Gs o ci ° = oe ce 

1S) I\KS) > 5 eH | = Aa 

12045 | 33 | Costa Rica..--.- scene cents peecocsestess - oto) | 9: ¢oi | edoa|) S050 | pene ae Skin 

12055 |....|.-----dO ....---..--2-.------------------ | SD | O90 | 1.88 | 2.18 (10.00 |.--..-).----.). 2.05 | 0.50 |--do. 

12053 | 98 |------dO ....--..----2-.---- 22-2 --- eee ---|----| U90 | 1.87 | 2.10 | 9.00) -----).. 2.) 2.10 

12058 |... 6.25 | 8.00 | 1.17 | 2.00 

11151 130 Bs eeoeeel! (Wise peers ree Cop eer ORS eoee eo secs fsciocl hae | Ge Ut ea isl les) R55 ose 1.10 | 1.90 

12060 | 86 |.-.---do .......--2..2---- 2 een ween eee ee-| O | U.92 | 1.80 | 2.07 | 8. fo |.-----).-.2.. ms aeia|| | eee OD 

12057 | 85 |.-2---O . 0... ene e ee ceee ene n nee necennee-| F | 1.00} 1.80 | 212 | &. 70 |......).---.. ---- | 2.00 

12050 | 34 5.75 | 7.00 | 1.25 171.95 

12059 |... 6.00 | 8.00 | 1.25 | 1.85 

12051 | 89 Bh) | oescce 1.20 | 2.00 

9307 |... 7.00 | 9.35 | 1.30 | 2.05 |. 

UK Us GEE eee ool Cee eneseceemcoceeeeeerpeceecoeoer | a iSCSI Tat hy tePEa yg jee toe see 1.25 } 2.00 

11370 | 15 7.00 | 8.90 | 1.25 | 2.03 

11369 | 16 6.735 | 8.25 | 1.20 | 2.00 

11700 | .. 7.50 | 9.00 | 1.35 | 2.07 

11733 6.75 | 8.60 | 1.15 | 1.80 |. .-do. 

ae 7.50 | 9.00 | 1.10 | 1.78 |...--.|..do. 

TaBLE LIV.—List of specimens examined of SCIURUS ZESTUANS var, ASSTUANS. 

£ z 
3 E 
g z 
A Et Locality. From whom received. Collected by— = 
=) = Che - = 
oe = ° 

oO | & a 

1833} of } Santa Rita, Brazil ..................| Thayer Expedition .........| Geo. Sceva.....-..--..---..- Skin. 

4060 | ¢ | Canta Gallo, Brazil. . «.--..-----| Alcoholic. 

* 4061 is ja SSC (IR SER E ERE a ESS Se RCE O RSC Soan Pesce | his qc en SearCeSsoegaeae | hese Sri) Soosecsecaessemossesl be coils 

4062] 9 | ..... GO .cs0stccsve ocewe sncce swedebe| e350 ncO seen kedaneamet sates | beeuan COP eae een eee ---do. 
4059 (sf |leecees CO icoaceopcamspenns <ceseetacees Spee Cemect Saeko. ---do. 

4063 | OQ |.----. GOs -ec2csccende sb dei - wes eds See] les. OA coe ete = Se eerie oe eee Oe ee ee re | 

4102} 9 | San Matheos, Brazil..........-.- --- Hartt and Copeland.........|.... 

3960 |. 2 | Rio de Janeiro, Brazil...........-... As AU Otte sean ce nee ae eae 

1246 fof 

1247] 9 
1243)| 52> oon feo o ae 

Ut Ona PEmeec( | OSeeoacecseme ac SeacanEcos see, 

2G RO!O" | ce ce O, seaeec etna eee teen re eee 

3933 | of | Obydos, Brazil 

4235 | 9 Brazil 

4236 | 9 
4237 | 9 
4238) ¢ 

|*9048 | -... 

*In National Musenm, Washington, D. C.; all the othezs in Museum of Comparative Z:dlogy, Cambridge, Mass. 

ave 
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TaBLe LV.—List of specimens examined of SCIURUS ASTUANS var. RUFONIGER. 

z : 
ovo eu 

cae E 
3 3 Localit FE h ived ‘ = 
3 a iy: rom whom received. Collected by— % 

2a /8 2 
Se |e) y 

5 Ss) 6 | a A 

9307 |... Skin. 

11362 | 14 - do. 

11363 | 21 -do. 

11366 | 17 -do, 

» 11367 |... -do. 

11369 | 16 -do. 

11370 | 15 ..do, 

11709 | ... -do. 

115 | 17 do, 

11416 | 17 ..do, 

12045 | 33 ..do. 

12050 | 34 - do. 

12051 | 89 -do. 

12052 | 46 do. 

12053 | 98 do. 

12055 |... -do. 

12056 - do. 

12057 . do. 

12058 do. 

12059) |) -.: : -do. 

12060 | 86 Sees Geter do. 

9305) |< s|=< <-> Guayaquil Dr Destrnge = -<---222..2--- .-do. 

11733 WenozmGliteesa.a= ns ee stews acess Williams Coll. Lye. Nat. -do, 

= Hist. 

Rosseea|t ae fo] Bee Okie aaa sees ano e anon soeec eect toes dO) do, 

3299 |....| O9 | Truando River, New Granada .-..| Lieut. Michler . -do. 

Sa0Sh P22 2| OO” |eea ees DOpsiee a soak oe vocessneteiec as. |sscene do -do. 

SCIURUS TEPHROGASTER (Gray) Allen. 

= Orizaba Squirrel. 

? Macrorus fraseri GRAY, Ann, and Mag. Nat. Hist. 3d ser. xx, 1867, 430. 

Macroxus tephrogaster GRAY, ib. 431; ib. 4th ser. x, 1872, 408. 

Macroxus teniurus GRAY, ib, 3d ser. xx, 1867, 431. 

Macroxus middellinensis GRAy, ib. 4th ser. x, 1872, 408 (New Granada). 

Speciric cHArs.—Size of Sciwrus estuans var. rufoniger; length of body 

8.75 (ranging from 8.50 to 9.25); of tail-vertebrae 7.00 to 7.50; of tail to 

end of hairs 9.00 to 9.60. Color above, dark olivaccous-brown, minutely varied 

with yellow or rufous, with the middle of the back darker than the sides, 

and with less rufous. Beneath, whitish-gray or fulvous, varying in different 

specimens from nearly pure white to orange, with the basal portion of the hairs 

dusky ; generally grayish below, washed with reddish-fulyous. Tail above, 

black, washed with white ; below, reddish-brown, ringed with black centrally, 

with a broad subterminal bar of black, succeeded by whitish tips. 

small ear-patch varies from white to gray, fulvous, and even rufous. 

The 
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This species, in size, proportions, and in the color of the dorsal surface, 

is almost inseparable from var. rufoniger of S. estuans; it is, however, readily 

distinguishable from that species by the generally almost wholly gray color of 

the ventral surface, over which the hairs are conspicuously dusky at the base, 

and by the white instead of red edging of the tail. It furthermore has two 

premolars, the first quite large for a Sccwrus, while in the large number of 

specimens of both varieties of S. estwans I have examined I have found uni- 

formly only one. It is so wholly distinct from all the other Scéwri as to require 

no detailed comparison with any of them. 

The seven specimens of this species before me vary in respect to color- 

ation as follows: —One (No. 7849, Orizaba, Mexico) is pure gray below through- 

out, the hairs being tipped with white aud dusky at base; above, olivaceous- 

dusky, minutely punctulated with yellowish-rufous; middle of the back 

blackish; ear-patch whitish. No. 7206, also from Orizaba, is similar, except 

that the sides are rather more strongly varied with yellowish-rufous, and the 

pectoral region is distinctly washed with fulvous. No, 8491, from near Cor- 

dova, is almost exactly like the last, being perhaps rather more fulvous below 

and a little redder on the flanks. Another (of which the label is lost) is still 

more rufous above and more fulvous below. No. 8490 (Cordova) is like the 

last, with, however, distinctly white ear-patches. No. 3922 (Mexico) is more 

rufous above, and is washed strongly with reddish-fulvous below. No. 38261 

(Mexico) is bright orange below, but above is wholly like the gray-bellied 

specimens from Orizaba. No. 8620, from Central Guatemala, is fulvous- 

washed below, but is strongly ferrugineous above, with reddish-yellow ear- 

patches, the prevailing color dorsally being ferrugineous, slightly varied with 

black. In this specimen, the hairs of the dorsal surface are double-ringed 

with fulvyous, plumbeous at base, then a narrow ring of fulvous, followed by 

another of black, and tipped with rusty. In all the other specimens, the 

hairs are wholly blackish, except the tip, which is yellowish, varying more or 

less in different specimens to rufous. 

Or the eight specimens of this species before me, seven are from 

Southern Mexico and the other from Guatemala. Dr. Gray refers to his 

M.-tephrogaster specimens from “ Mexico (Sallé), Guatemala (Salvin), Hon- 

duras (Dyson), and. Bogota (H. E. Strickland)”; I also refer to the same 

species his MM. teniurus from Guatemala, his Jf. middellinensis from Antio- 

guia, New Granada, and less confidently his If fraseri from Eeuador. The 

first three of these names I think are unquestionably referable to this species. 
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I have met with no description published earlier than 1867 that seems 

at all applicable to this species. So far as external characters are concerned, 

it might be regarded as a subspecies of S. estuans, the differences being far 

less than between either of the subspecies of S. hudsonius, and rather less, or 

certainly not greater, than obtain between S. @stuans estuans and S. estu- 

ans rufoniger. It was only the discovery of the presence of two upper pre- 

molars (the first also large for a Sciurus) that led me to recognize it as 

specifically distinct from S. estwans. Five of the eight skins of S. tephro- 

gaster contain the skulls, and in each are two upper premolars. On the other 

hand, in examining the dentition of some twenty or more specimens of S. 

@stuans, embracing about an equal number of each variety, I have met with 

none having more than a single upper premolar. 

The habitat of S. fephrogaster may be considered as embracing Southern 

Mexico and Central America, and as extending southward over the northern 

states of South America to Central New Granada, and probably to Ecuador. 

TaBLe LVI.—Measurements of seven specimens of SCIURUS TEPHROGASTER. 

H . 

1G From tip of nose to— Tail to ond Length of— 
8 2 of— & 
a | 8 ¢ 
5 a Locality. . - : COS o : Se ei | nese isc 
= | ‘a 5 a Sf olet Woss 2 | = ; 2 [mses mez sat 
3 |% wig lel/el/dlelel2 1/212 E 2] > (aI 
SWS ale |e |/o}]es |e] | & ) A) 

208 een | PV OXICO ne cnet as ocatca--teloniten canes aaccaes pot aa fo | 0.95 | 1.80 | 2.00 | 8.50 | 7.00 | 9.00 | 1.50 | 2.08 ]..2... 

BR | 4) Bede OO bearere once pane ests ononinetautee sane aca HON OG | Lerdstl ome a ale OB | eee] eee 1.35 | 2.05 |.--... 

7206 | 13 -| ot | 0.93 | 1.83 } 2.10 | 8.75 }-----.]...-.. 1.22 | 1.95 | 0.52 

TRAD 1 Q | 0.97 | 1.90 | 2.20 | 9.25 |...... ---- | 1.40 | 2.05 | 0.60 

8490 OG) 0785))|| Lert0, Pacer 9,00 | 7.25 | 9.00 | 1.30 | 1.93 | 0.62 

8491 eee 0/820), 2.G5)|-eos-- BaO0H Saaens | sme 1,25 | 2.00 | 0.60 

2620 -| 0.80 | 1.65 |..---- 8.50 | 7.50} 9.60 | 1.20} 1.80 |.--... 

Tabie LVII.—List of specimens examined of SCLURUS TEPITROGASTER. 
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8490 27 April—, 1865] Prof. F. Sumichrast .| Prof. F. Samichrast .) Skin. 
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7206 Pai ce OLEAN S NMOSION leon << cocaeeSs2nen =| 2 cenwasecn-—e> Gosersseeeeeense --do, 

7849 1 Nov. 1, 1864 fy casa ooco=n -.do. 

Se tee OM MEUXIOG rece asset annasacsccacwessetsss|lacceetechaacs Verreanx Brothers. - - do. 

61) eee ft. ee eee are chee |: See eee Hi. de Saussure....-.. --. do. 

Seen Rees heen beeen Oi ment ans seen. se cem sesh ecce=mnmr|sccaneccesemep| exc —nangernadespes-mne|ianneVegsionmcnene= n= ---do. 
8520] .-... .| Central Guatemala...... baecheckc soy kee See Henry Hague. ..---- Henry Hague.....-. -.-do. 
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SCIURUS GERRARDL Gray. 

Gerrard’s Squirrel. = 

Seiurus gerrurdi Gray, Proc. Zool. Soc. Lond. 1861, 92, pl. xiv (New Granada). 

Macrocus gerrardi GRAY, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 430. 

Macrorus brunneo-niger CASTELNAU, MS.—Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 429 (Brazil). 

Macrorus xanthotus Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 429 (Costa Rica). 

? Macroxus ignitus GRay, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 429 (Bolivia). 

Speciric cHars.—Intermediate in size between Sciurus variabilis and 

Sciurus estuans var. rufoniger. Length of body from end of nose to base of tail 

about 9.50; of tail-vertebrae about 8.00; of tail to end of hairs about.10.00 to 

10.50; of hindfoot about 2.25. Top of the head and middle region of dorsal 

surface black or dusky; rest of dorsal surface varied with yellowish-rufous and 

black; below, deep reddish-brown or bright reddish-orange ; outer side of the 

limbs sometimes like the ventral surface, sometimes like the dorsal surface ; 

in some specimens, dark fiery red-brown, darker than the ventral surface. -'Tail 

rather full and bushy, the base of the hairs yellowish-brown, with narrow 

rings of black; a broad subterminal black bar, broadly tipped with reddish- 

golden, varying to dark fiery-red. Pelage short and sparse, especially below. 

To this species I refer three badly prepared skins from Nereua, New 

Granada, and four specimens in alcohol from near Obispo, Panama, two of 

which are evidently not of adult size. The three Nercua specimens vary in 

color below from dark reddish-orange to dark reddish-brown. In two, the 

middle of the back is black, the rest of the dorsal surface being varied with 

yellowish-rufous and black, the former color prevailing. The hairs individu- 

ally are dusky at the base, with a broad subterminal yellowish-rufous bar, 

and tipped with black. In one of the specimens, the black band along the 

middle of the back is narrow and not well defined. In one, the whole upper 

surface of the head, including the sides of the nose, is nearly as dark as the 

middle of the back; in the others, the head is varied with yellow and black. 

Tn one, the surface of the tail is reddish-golden; in another, red; and in the third, 

dark cherry-red. Of the Panama specimens, one (No. 3224, adult male) is 

deep red above, blackish on the occiput and rump, and pale red below, with 

the tail black at the base and tip, and the middle half red. Another (No. 

3644, a young female) is dusky above, varied with reddish-yellow, and 

bright ferrugineous below, with the tail black, the middle half broadly edged 

with red. No. 3216 (also an immature female) is similar to the last, but is 
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rather darker above and less varied with yellow. The other (No. 3647, a 
breeding female) is more varied above with reddish-yellow than either of the 
others, and rather paler below. The tail, as in the others, is partly black 
and partly red. 

This species has essentially the same style of coloration as Sciurus vari- 
abilis, but differs from it in its smaller size and much smaller ears. Like 
that species, it probably runs into phases in which the ventral surface is 
white. It differs from Sctwrus estuans in being much larger and in colora- 
tion, it much exceeding in size even its larger northern variety, and being 
much redder. ‘The Nercua specimens, however, much resemble it in 
coloration. 

Dr. Gray’s description and figure of his Macrorus gerrardi from New 

Granada agree very well with the specimens above described, differing only 
in his S. gerrardi bemg white below. As, however, one of the Panama 
specimens is very pale below (nearly white), and the allied species all present 
white-bellied phases, I adopt the name gerrardi for this species. Gray’s later 

description of his JL zanthotus from Veragua agrees well with the speci- 

mens from Nercua; and J also refer more doubtfully to this species his M. 

bruneo-niger from Brazil and his MZ ignitus from Bolivia, not feeling sure, 

however, that both: the latter may not be referable to S. estuans var. rujo- 

niger. Assuming, however, that these supposed species are referable to the 

species here called S. gerrardi, we should have the habitat of the latter 

extending from Costa Rica to Bolivia. 

TabLE LVIII.— Measurements of seven specimens of SCIURUS GERRARDI. 

eI Tail to end | 3 
S E From tip of nose to— £ Length of— | 
6 ok fe : ° ee g z 5 - 
a 5 f | as T =a Ga (eo 2 } B Locality. =) ; Sa] e 2 ~ % 

8): ey 3 S| dee ee ales 2 
= asa s é s = = = z 2 = =p S 
S i 2 = 3 = aay = 

2] a 3 3 s S = 2 e 
516 fata fm jo) a} > |e | ee | | z 
se — jee es ae | ae 

3302 | 234 OS | same | oars | em 10.50 | 7.25 | 9.25 | 1.40 | 2.20 |...... | Skin. 

3301 |..-.- ff |/eseascl Aceon 9/50) 67.2591 9'25.) 2040) oes oe ..do. 

3300 | 225 5. Ano i =Se68 nacecs mot 9,75 = |l sssee L900) S540) Poona ... do. 

*O224) |. .2 5. I.thmus of Darien.......---.-.--. Jo} 1.05 | 2.05 | 2.45 | 9.75 | 8.00 [10.25 | 1.55 | 2.25 | 0.05 | Alcoholic. 

ELEN eee Obispo, Panama. .....-.-- aaeeaeee } 2.00 | 2.45 | 9.70] 8.75 |10.90 | 1.50 | 2.10 | 0.60 |..-do. 
63 (| eae) |e (1 eee 1.95 | 2.32 | 8.65 | 8.00 | 9.25 | 1.42 | 2.06 | 0.60 do 

cit ee OG) fon ec masons awe ssw eescacess 1.85 | 2.40 | 8.70 | 7.50 | 8.90 | 1.65 | 2.25 | 0.65 do. 
' 

* In Museum of Comparative Zodlogy, Cambridge, Mass. 
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TaBLe LIX.—List of specimens examined of SCIURUS GERRARDI. 
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516 |2 3 

3300 | 225 | ¢# | Nereua, New Granada Lieutenant Michler......--. AS SC hOth aces ene eness eae 
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as 2 ed es o | Isthmus of Darien...........--- Captain Selfridge........-... Dr. G. A. Maack .-....--....-. Alcoholic. 

£3647) |so—5 a= 2 | Obispo, Panama..........-...--- Hassler Expedition.........| Hassler Expedition ..-......|-.. do. 
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*3044 |.....- ON) eres 10 <6 eee ee ees el ee OOS G= a essase doom ae s=clPerrioe sss eosdicdecespossce | Se do. 

* In Museum of Comparative Zodlogy, Cambridge, Mass. 

SCIURUS VARIABILIS Geoffroy. 

Peruvian Squirrel. 

Sciurus variabilis I. GkOFFROY, Etud. Zool. (Guérin’s Mag. de Zool.), 1832, i, pl. iv—Tscuup1, Fauna 

Peruana, 1844-46, 155, pl. x.—Scurnz, Syn. Mam. ii, 1845, 20. 

Sciurus langsdorfi BRANDT, Mém. Acad. des. Sci. de St. Pétersb. 6e sér. Math. Phys. et Nat. iii, 2d pt. 1835, 

425, pl. xi—WAaAGNER, Suppl. Schreber’s Siiuget. iii, 1843, 184; Abhand. d. K.-b. Akad. d, 

Wissensch. v, 1850, 273.—Scu1nz, Syn. Mam. ii, 1845, 16e=Granen Siiuget. 1855, = 

Macrorus langsdorfi Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 428. 

Sciurus igniventris NavTERER, MSS.—WaGNer, Wiegm. Arch. f. Naturgesch. 1842, i, 360; Abhand. d. 

K.-B. Akad. d. Wissensch. v, 1850, 275.—Scu1nz, Synop. Mam. ii, 1845, 22 (from Wagner).— 

D’Orpicny & Gervais, Voy. dans ’Amér. mérid. iv, 2d pt. 1847, 24 (Bolivia).—GIeBEL, 

Siiuget. 1855, 654. 

Sciurus pyrrhonotus NATTERER, MSS.—WaGNER, Wiegm. Arch. f. Naturgesch. 1842, i, 360; Abhand. d. K.-B. 

Akad. d. Wissensch. v, 1850, 277.—Scu1nz, Synop. Mam. ii, 1845, 22 (from Wagner). 

Sciurus stramineus EYDOUX, Zool. Voy. Bonite, 1844, 37, pl. ix.—Tscnupr, Fauna Peruana, 1844-46, 159. 

Sciurus tricolor PorpriG, MSS.—Tscuup1, Fauna Peruana, 1844-46, 156, pl. xi—WaGNrER, Abhand, d. 

K.-B. Akad. d. Wissensch. v, 1850, 279. 

Macroxus fumigatus GRAY, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 428. 

SpEcIFIC CHARS.—Size large; length of body about 11.00; of tail-vertebree 

“10.00; to end of hairs 13.25. Pelage short, harsh, sparse, the ventral surface 

very thinly haired. Ears long and narrow; tail very full and bushy. Above, 

more or less varied with black and caleane or red; red often, but sometimes 

black, being the prevalent tint; beneath, abruptly paler, yellowish-white, 

varying from nearly white to rufous; top of the head often darker. Basal por- 

tion of the tail usually black, or black slightly mixed with fulvous or rufous; 

apical and middle portions generally washed with golden or rufous, the tail 

being often wholly of this tint toward the tip. The hairs are generally ful- 

vous at the extreme base, with the greater part of their length black, and 

tipped with golden or red, the black extending basally on the apical portion 

of the tail, but narrowing in extent till it is wholly concealed by the 
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golden or red extremities. ‘The hairs of the dorsal surface are black at the 

base, broadly tipped with fulvous, rufous, or bright red, the posterior half of 

the dorsal surface of the body generally much redder than the anterior half. 

Runs occasionally into melanistic phases, in which the whole animal is black. 

This species is most obviously distinguished among the South American 

Sciuri by its large size and very long, narrow ears, generally nearly or quite 

an inch in length, or even more. Its variability in color has given rise to 

numerous synonyms, often originating in the MS. names of collectors. It 

appears to vary in length of body from about 10.00 to 12.00 inches, the tail- 

vertebree being about one inch shorter, and the tail with the hairs about two 

inches longer than the length of head and body. 

This species was first described by Geoffrpy, in 1832, as Sciurus vari- 

abilis, from Colombian specimens, in which the ventral surface was red. 

Brandt’s 8. dangsdorffi, described from a Brazilian specimen in 1835, is evi- 

dently the same animal. Wagner,* in 1843, pointed out the great variability 

in color to which he then supposed the S. dangsdorffi of Brandt was subject, 

describing in detail four Brazilian specimens which varied greatly from each 

other in coloration. The ventral surface in one was light rust-yellow, in 

another white, in another rusty-brown, and in the other ferrugineous, dark- 

ening posteriorly to chestnut. The upper surface in the first was wholly 

fox-red, in the second black varied with brownish-yellow, passing into fox- 

red posteriorly, the third chiefly black above varied with yellow, the fourth 

nainly rufous. He failed, however, to identify Geoffroy’s S. varzabilis with 

this species. Tschudi redescribed and figured Geoffroy’s S. variabilis from 

Peruvian specimens, in which the dorsal surface was light reddish-brown 

sprinkled with black, the ventral surface generally white, but sometimes red. - 

Wagner, in 1842, published short diagnoses of Sciurus igniventris and S. 

pyrrhonotus Natterer, MS. These species lie redescribed in detail in 1850, 

with fuller accounts also of S. dangsdorffi, and a notice of the S. tricolor 

(Poeppig MS.) Tschudi. He refers to nine examples of S. dangsdorffi, seven 

of S. igniventris, and nine also of S. pyrrhonotus, all, with one exception, 

from Natterer’s collection. Under S. dangsdorffi, Wagner states that the 

additional material received since the publication of his former notice of that 

species had led him to retract the opinions there expressed respecting the 

variability of S. dangsdorffi, and that he considered as erroneous the reference 

* Suppl. Schreber’s Siiuget. iii, 183. 

49 Mw ; 
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to S. langsdorffi of three of the specimens there mentioned. He says fur- 

thermore that he believed the large Squirrels of Brazil were referable to 

several species,* which he in this paper attempts to characterize. The dif- 

ferences he mentions, however, either in size or color, are by no means im- 

portant, in view of the usual range of variation presented by the American 

Sciuri. He restricts, however, the S. dangsdorffi to specimens strictly reier- 

able to Brandt’s original description, or those having the dorsal surface varied 

with ochre-yellow and, black, and the lower parts ochry-rust-yellow, with a 

small spot of white on the throat; the fore limbs pale yellow, sprinkled with 

black ; the hind limbs similarly colored, but more reddish ; the tail black at 

the base, mixed with pale yellow, passing toward the end into orange-red. 

The nine examples he refers to this species he says are all of the same color, 

and all come, according to Natterer, from Cuyaba, in the province of Matto 

Grosso, Brazil. According to his measurements, this species is the smallest 

of the four he here recognizes. ; 

The seven specimens he refers to S. igniventris are all from Marabita- 

nas, on the Upper Rio Negro. Four of them are red, the remaining three 

black. Two of the red specimens have the hairs of the back black, with 

light points, which in one are reddish-yellow, in the other grayish-yellow; 

so that in one the dorsal surface is rust-red sprinkled with black, in the other 

rust-yellow sprinkled with black. The under side of the body is beautiful 

rust-red. The tail is black at the base, but mostly red at the surface, with 

the hairs black basally, somewhat mixed with yellow. The size is given as 

a little larger than that of S. dangsdorfi. This species he says differs from 

both S. dangsdorffi and S. pyrrhonotus through its color and its habitat, and 

from the former also in size. 

The nine specimens of S. pyrrhonotus were (except one) all collected 

by Natterer near the mouth of the Rio Madeira. The color above is lively 

rust-red, inclining anteriorly more to orange-red and _ posteriorly becoming 

fiery-red ; below, whitish-yellow or ochre-yellow, lightest anteriorly. The 

tail is, as in the other species, black at the base, passing into rust-red or rust- 

yellow, with the hairs broadly black at the base. The eight specimens col- 

lected by Natterer are said to be all of the same color; the ninth, from Spix’s 

**Seitdem habe ich nun die ganze Sammlung von Natterer vergleichen kéanen und bin dadureh 
mit ihm zur Ueberzeugung gelangt, dass nicht nur meine 3 vorhin genannten Exemplare gar nicht dem 

Sciurus langscorfit angehoren, sondern dass unter den grossen brasilischen Eichhérnehen mehrere Arten 

zu unterscheiden seyen, wie ich dies nun auseinander setzen will”’—({ Abhandl. der math.-physik. Classe 

Bayer. Akad. der Wissensch. v, 274.) 



SCIURIDA—SCIURUS VARIABILIS. 771 

collection, also similar, is the first of the four specimens previously referred 

by him to 8S. dangsdorffi. My single specimen from Manaos (mouth of the 

Rio Negro) agrees most nearly with this species. 

The Sciurus tricolor, first described by Tschudi, Wagner here discusses 

at some length, recognizing ic as specifically distinct from the others. De- 

scriptions of two specimens of this species are given from Tschudi, both 

from Northeastern Peru, and of two others collected by Spix, which he had 

previously referred to S. déngsdorffi. One of Tschudi’s specimens has the 

upper surface black, with each hair tipped with light ochre-yellow ; the ven- 

tral surface soiled yellowish-white. The tail is black at the base, mixed 

with hairs ringed with brown or yellow-brown; the rest of the tail with 

the hairs broadly tipped with light fox-red. The other has the dorsal surface 

black, with the hairs broadly ringed with reddish-yellow (mit brettem roth- 

gelben Ringe); the ventral surface, sides of the head, and whole inner sur- 

face of the limbs rust-yellow. As already stated, Wagner refers to this 

species two specimens mentioned in his first account of S. dangsdorffi (the 

second and third). One of them is black above, sprinkled with brownish- 

yellow, passing on the hind limbs into rust-red ; below, grayish-white. The 

other is similar, but the black more predominates over the yellow, and the 

under surface is rusty-brownish, and the tail is also somewhat darker. 

The S. stramineus, described by Kydoux* in 1844, from specimens taken 

in Northern Peru, is scarcely different from the so-called S. igniventris, and 

belongs to the same group. It has essentially the same size, the same large 

ears, and, judged by the description, the same coloration. The Macroxus 

Sumigatus of Gray from the Upper Amazons is evidently based on a mela- 

nistic example, which is probably identical with the melanistic specimens 

from the Rio Negro referred by Wagner to his S. igniventris. 

~ *“TLe corps de cet Eeureuil est couvert de poils assez courts, noirdtres, terminés de jaune paille 

doré. La teinte sur glacis fauve est plus vive aux lombes et 4 la face externe des membres postérieurs. 

La queue a de long poils noirs terminés de jaune-blanchatre, et elle parait comme lavée de cette derniére 

couleur; elle est plutét en panache que distique....... Les joues et le menton sont de couleur 

fauve clair, et la face inférieure des membres, ainsi que le dessous du corps sont également pales. 

“Longener du corps et de téte, 10 pouces (0.27). Longeuer de la queue en comprement ses poiles 

términeaux, 11 pouces (0.30). 

“Cet Ecureuil a été trouvé 4 Omatope au Pérou.”—( Voy. de la Bonite, Zool. i, pp. 38, 39.) 

The plate shows large ears, but the color is quite unlike that given in the description, and better 
agrees with that of the Sciurus nebouxi of Geoffroy than with any of the above-described forms of S. 

variabilis. 
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The measurements of these species, as given by authors (mainly by 

Wagner), are as follows :— 

S z 
ae g 
ea \ aa 

Name. Locality. eS a = Quoted from— 
s° 33 ° 

ne esi |e A Re a ea | 
toa a Ss] g 

Sciuraus variabilis ........-..-- Kester Pera) sccc.=)scn=aeie ae eee 10.00 | 10.00} 11.25 | 1.50 | Tschudi. 

Sciurus langsdorfii. - Cuyuba, Matto Grosso, Brazil ---| 10.84 9.08 | 11.50 | 1.00 | Wagner. 

DOre sara eee eae eee IPPV A Rgds saskeoaeecesscosSsoscs CRS Fes sese 12.00 | 1.00 | Brandt. 

Sciurus igniventris ..........-- Rio wNegro; Branil sec sces=s.cr eerie WG eee 13,00 | 1.00 | Wagner, 

Sciurus pyrrhonotus..---..- .--.| Mouth of Rio Maceira, Brazil. ....-----.| 11.25 | 10.16 | 13.16 | 1.00 |....do. 

Sciurus tricolor. ........-...---. Northern yh ert sens ecto ese seee eae 12.34 | 11.00] 13.50 | 1.08 |.-.-do. 

Do. ss scinctaccseoecaceas BERR ett ipa sea seSonni acts hcaneoaee eSaocic pea iri ses ese bese 31 (Sere Tschudi. 

Sciurus stramineus ............- Ompatope; Pern -2. noe see eee HOLOO) | sesecaee 100} sees Eydoux. 

My single specimen (a mounted example) from Manaos, Brazil, exceeds 

the largest of these measurements by nearly an inch (Knglish seale), but 

agrees in coloration with Wagner’s S. pyrrhonotus. As, however, the meas- 

urements given in the table are in the larger German inches, the difference 

is more apparent than real. The whole range of variation in size and color 

is not greater than usually occurs among the Sciuri, and is even far less 

than is often met with. There is the same style of coloration in all; the 

same short, thin, stiff pelage and long, pointed ears. The coloration of the 

lower parts in all is sharply separated from that of the upper surface of the 

hody, reference to. which is made by almost every author in describing these 

several supposed species. The lower surface varies only in the amount of 

rufous, being, in some specimens, only pale soiled or yellowish-white, in 

others bright rust, with numerous intermediate stages in others. The dorsa 

surface varies in respect to the greater or less prevalence of black or red, and 

in the tint of the red, which is sometimes yellowish-red, sometimes dark rust- 

red. The anterior half of the body is generally lighter than the posterior 

half, the color generally increasing in intensity posteriorly. All have the tail 

more or less red at the base, passing into yellowish-red or deeper red 

posteriorly. 

According to Tschudi, only S. “stramineus” occurs west of the Andes, 

this species having been obtained by the naturalists of the ‘ Bonite” at 

Omatope, in Northwestern Peru, near Payta. S. variabilis he gives as ranging 

chiefly in the upper forest region, east of the main Andean chain, and as not 

often occurring below 2,000 feet. Between 9° and 12° south latitude, it is 
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frequently to be met with.* D’Orbigny and Gervais report the occurrence 
of S. igniventris from Chiquetos, Bolivia, and Wagner from the Rio Negro. 

The same author gives L. dangsdorffi from Cuyaba, Matto Grosso, and S. pyr- 

rhonotus from the mouth of the Rio Madeira. This would give a habitat 

extending from the eastern slope of the Andes to or below the mouth of the 

Rio Madeira, and from Southeastern Bolivia and Southern Matto Grosso 

northward to New Granada, nearly reaching the coast in Northwestern Peru 

I11.— Notice of doubtful species. 

1.—Sciurus NeBouxt Is. Geoffr. 

Sciurus nebourii Is. GEOrrRoyY, Voy. de la Vénus, Zod]. 1855, 165, pl. xii. 

The specimen from which this species was described and figured is 

said to have been obtained by Dr. Néboux at Payta, Peru. It came doubt- 

less not from the immediate vicinity of Payta, but from the neighboring 

forest-region of the interior. Geoffroy gives a colored figure of the animal, 

two-thirds the natural size, with two views of the skull (natural size), and a 

figure of the upper molar teeth, as seen from above. Geoffroy states that 

there is no trace of the small anterior upper premolar so often present among 

the true Squirrels. 

According to Geoffroy, this specimen measured 10.60 (270™") from the 

end of the nose to the base of the tail. 

“Ta couleur générale du pelage est le gris. Cette couleur, plus ou 

moius modifiée, est en effet celle de Vanimal entier, moins les oreilles. les 

moustaches et les quatre pattes qui sont noires, et une tache blanche, com- 

posée de poils beaucoup plus longs que les autres, et située sur le col, & peu 

de distance de la base des oreilles. 

“Le gris est d'une nuance pure et qui rappelle la couleur du Capistrate 

[Scturus niger var. niger], sur la plus grande partie du dos et sur la face 

externe des membres antérieurs; mais il passe au noir tiqueté sur la tete, et 

au fauve sur la partie postérieure du dos, la croupe et les faces extérieure et 

postérieure des membres, ainsi que sur la base de la queue. Dans la portion 

qui est dun gris pur, les poils sont noirs avec leur extrémité [gris?]; dans la 

portion roussatre, ils sont de méme noirs, mais avec l’extrémité fauve. 

*“ Zuerst erscheint daselbst Sc. variabilis schon an der untern Griinze der Cejaregion bei 5000 ii. M. ; 

in der obern Waldregion ist sein Hauptverbreitungsbezirk ; wir haben ihn zwischen 9-12° +. B. sehr 
hiiufig getroffen. Es scheint, dass er tiefer als 2000’ nicht mehr getroffen, sondern daselbst durch Se. tri- 

color und Sc. estuans vertreten wird. Ersteren fand Hr. Prof. Poeppig nur in den fenchten Urwii!dern 
des tiefer gelegenen Theiles von Maynas, also ganz im nordéstlichen Pern. Sein weiterer Verbreitungs- 

bezirk is noch ganz unbekannt, doch hat er nach Siiden vielleicht auch erst bei 14-16° S. B. seine 

Griinze.”—( Fauna Peruana, Therologe, p, 160.) 



T14 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

“Les parties inférieures du corps et les parties internes des membres, 

ainsi que le tour de la bouche, sont d’un gris clair lég¢rement teinté de jaune. 

Les poils des cdtés du ventre ont les deux mémes couleurs que les poils du 

dos, mais sont beaucoup plus courts. Les poils plus courts qui couvrent le 

milieu du ventre et de la poitrine, présentent aussi les deux mémes couleurs; 

mais avec cette différence que le blanc ou le fauve occupe la plus grande partie 

de leur étendus. 

“La queue, ronde et non distique, est, sauf sa base dont la couleur a &é 

plus haut indiquée, d’un gris blanchatre, les poils étant noirs dans leur pre- 

miére portion, puis blanc vers leur extrémité. De plus, parmi eux, sont 

entremélés quelques poils entitrement blancs.” 

In comparing this species with his S. “awreogaster” (=/eucops, nec aureo- 

gastey ¥’. Cuv.), described and figured in the same work, he dwells particularly 

upon the differences in dentition that exist between them, not only in respect. 

to the form of the teeth, but in respect to the presence in S. nebouxi of only 

a single upper premolar instead of two. 

This species, here given provisionally, seems quite different from any 

other hitherto described; it may, however, be merely a gray phase of some 

other well-known species, possibly of Sciurus hypopyrrhus. 

2.—Sciurus pimip1atus Waterh. 

Sciurus dimidiatus WATERHOUSE, Proc. Zool. Soc. 1840, 21. 

Macroxus dimidiatus Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 434. 

This species, described originally by Waterhouse as probably South 

American, IT am unable to identify with any American species. It is thus far 

known only from Waterhouse’s original specimen from an unknown locality. 

As Dr. Gray has suggested, it is more likely of African origin. Mr. Water- 

house’s description is as follows :— . 

“Sciurus dimidiatus. Sci. suprd griseus fulvo lavatus, subtus. flavus ; 

capite, corpore ad latera pedibusque rufuscentibus ; cauda feré corporis longi- 

tudinem equante, indut& pilis nigris, flavis atque fulvis commixtis. 
une. lin. 

“Longitudo ab apice rostri ad cauds basin -...-.....-------2- «--- eee --ce caitdnassess cosdiss 10 0 
ae CURR), Ferd... 0 oes occeess sede cae Noe e See ee ee 
a ab apice rostri ad basin auris..._-.. foc eSe ct he cen cae eeee cas hate sceete co eeieeen rhe uptll! 
i ————_— LOTS AtgtlOrUum Que cans wale Soe ene See eee ee ee 2 as 
ss QUIRES oo -\ wave jn eee ae Seas Scere eee ae ee en ae a nef) 

“Hab. South America ? 

“This curiously-colored species of Squirrel was purchased at a sale, and 
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in the same. lot were specimens of Sciurus @stuans and Se. iaxgsdorfi, well- 

known South American species; it is probable, therefore, it may be an inhab- 

itant of the same country. Its fur is very short for a Squirrel, rather harsh, 

and less loose than in the generality of Squirrels: the back is gray, or what 

might be termed an iron-gray, having a rusty hue; on the upper part of the 

head the rust-like tint prevails, and the muzzle is almost entirely of a rich 

rust color; the sides of the head and neck are of a golden-yellow tint, and 

the under parts of the body are yellow: a bright rust-colored line rvns along 

each side of the body, and separates thé yellow coloring of the under parts 

from the iron-gray of the-upper; on the outer sides of the limbs, and on the 

feet, a rich deep golden-yellow hue prevails. The tail is apparently cylindri- 

cal, and not bushy; the prevailing hue of the heirs is deep rust color, but 

they are for the most part more or less broadly annulated with black in the 

middle. The ears are slightly pointed, and well clothed with golden-yellow 

hairs; those on the outer side are of a bright rust color; they have no pencil 

of hairs at the tip. The hairs of the moustaches are numerous, long, and of 

a black color. The incisors of both upper and under jaws are deep orange.” 

Gray’s description of Waterhouse’s original specimen is as follows:— 

“Fur rather harsh, abundant, reddish iron-gray ; hairs short, close, black at 

the base, with a broad pale-brown ring, a dark-brown subterminal ring, and a 

white tip; upper part of head, shoulders, legs, thighs, and feet, and a streak 

along each side of the body rufous; sides of the head, chin, and beneath yel- 

low: tail reddish, black-varied; hairs reddish-brown, with a broad black sub- 

terminal ring and reddish end, and gray base.” 

Dr. Gray adds,—‘‘ This specimen was purchased at a sale with some South 

American Squirrels; but it has much more the appearance of an African 

Squirrel. No other specimen of this Squirrel has occurred to me; so the 

true habitat is still doubtful.” 

3.—Sciurus Botta Less. 

Sciurus bottw Lesson, Cent. Zool. 1832, 221, pl. Ixxvi; ‘‘ Desc. des Mamm. et Ois. 1847, 140”.—WaGner 

Suppl. Schreber’s Siinget. iii, 1843, 1843, 172 (from Lesson ).—ScHINZ, Synop. Mam. ii, 1¢46 

10 (from Lesson). See also Barrp, Mamm. N. Amer. 1857, 281. 

The Sciurus botte, described by Lesson from a specimen said to have 

come from California, agrees well with nothing I have as yet met with, 

and is certainly in some respects unlike any animal at present known from 

either the California of to-day or the California of fifty years ago. It is evi- 
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dently a true Sciwrus, and in many points recalls S. hudsonius var. douglassi, 

as in the proportional length of the tail to the body, the form and color of 

the ears, the color of the ventral surface, and somewhat in the color of the 

dorsal surface. It differs, however, in being larger, in the pelage being rather 

harsh, in the tail being rounded (though somewhat distichous), and somewhat 

in coloration. The length of the body, being ten inches, is fully an inch 

greater than in large specimens of var. dowglassi. The hairs of the latter are 

not, however, colored, “par portions presque égales, de blanc, de brun, de 

blane fauve et de roux”, although the general tint of the dorsal surface— 

“Wun roux-fauve clair, varié de noir”—is occasionally not greatly different. 

If the locality is correctly indicated, it can, however, scarcely be anything else. 

According to Professor Baird, Dr. J. E. Gray believed it referable to Spermo- 

philus beecheyi, but this, as suggested by Professor Baird, is highly improbable. 

Lesson’s description in full is as follows :— 

“T/EcurREvIL DE Botta. 

“ Sciurus botte Less. 

“Cet écureuil, rapporté de la Californie par le docteur Botta, nous a été 

communiqué par M. Florent Prévost. Il a de longueur totale seize pouces, et 

‘dans ces dimensions la téte entre pour deux pouces et la queue pour six 

pouces six lignes. Les membres antérieurs ont deux pouces et demi de 

hauteur, et les postéricurs trois et demi. 

“Cette espece a la queue arrondie, & poils médiocrement distiques, et sa 

forme est légérement pointue & Vextrémité par V’amincissement successif, 

depuis la naissance des vertébres coccygiennes jusqu’d leur terminaison. 

“Les moustaches sont composées de poils fins, gréles, assez nombreux 

et noirs. Les oreilles sont pointues, garnies en dedans de poils trés-courts, 

qui salongent au sommet en un petit pinceau gréle et mince. Tous les doigts 

sont revétus jusqu’aux ongles, en dessus et sur les cétés, de poils ras et serrés. 

Le dedans des mains et des pieds est nu, & partir des surfaces palmaires et 

plantaires. Le pouce de la main est complétement rudimentaire; eelui du pied 

est assez robuste, bien que plus court que le doigt externe. Les trois doigts 

moyens sont au pied & peu prés de méme longueur. 

‘Le pelage de cet écureuil est partout médiocre, serré, assez dense et 

peu rude. Les poils s’alongent sur les lombes et sur les fesses, et principale- 

ment sur la queue. Chaque poil est coloré, par portions presque ¢gales, de 



SCIURIDA—SCIURUS CLARKEI. T7177 

blane, de brun, de blanc fauve et de roux. Il en résulte une teinte générale 

fauve, ondée de roux et surtout de noir sur toutes les parties supérieures et 

externes. Le dessous du corps, au contraire, est en entier, i partir du men- 

ton jusqu’d Vanus, d’un fauve clair, tirant au blanchatre. Ainsi le sommet de 

le téte parait roux, les joues et les cdtés du cou sont gris, le milieu du dos et 

les flancs, le haut des membres en dehors, sont d’un roux-fauve clair, varié de 

noir. La queue est de la nuance fauve et brune, chaque poil se trouvant ter- 

miné de fauve trés-clair. Les pieds et les mains en dessus sont fauve clair. 

Les ongles sont cornés, petits, peu robustes et assez aigus. Les parties nues 

sont couleur de chair. 

“Les oreilles de cet écureuil sont remarquables en dessus par le noir 

qui les colore, et qui s‘affaiblit sur le bord postérieur, en prenant de l’intensité 

au sommet. 

“L’écureuil de Botta rappellera les voyages d’un jeune médecin quia 

enrichi les sciences naturelles et provient de la Californie, contrée neuve et 

curieuse, encore trés-mal connue. On ignore quelles sont ses habitudes.’— 

(Centurie zoologique, par R. P. Lesson, Paris, 1832, pp. 221, 222.) 

4.—Sciurvus CLARKLI Ham.-Smith. 

Sciurus clarkii HAMILTON-SMITH, Griffith’s Cuvier’s An. King. iii, 1827, 189 (with a plate); ib. v, 1827. 

Sciurus clarkit and Spermophilus clarkit of numerous compilers; see also BaArrD, Mam. N. Amer. 1857, 27 y wt 

This species, figured by Major Hamilton-Smith from a specimen in the 

old Peale’s Museum of Philadelphia, said to have been ‘brought there by 

the American Missouri travellers, Messrs. Lewis and Clarke”, agrees strictly 

with no known American species of Sciwrus. No indication is given of the 

size of the animal, but, judging by the colored figure, the proportions recall 

more strongly Sciwrus carolinensis than any other North American Squirrel. 

Professor Baird thought it reasonable to suppose that there “is some error in 

the locality given, since Lewis and Clarke make no mention of such an animal 

in their very full notices of the zodlogy of the regions explored by them”. 

He adds,—“ This animal has, by some, been referred to as a Spermophile, but 

with no definite reason. I know of no permanent variety of Squirrel resem- 

bling this description at all. It has much the characters, in part, of an albino. 

At any rate, there is little doubt that no such animal inhabits western North 

America as a distinct and true species.”* The “slight ochery tint” of the 

belly, it seems to me, is the only discrepancy of importance between the 

described characters of ‘“Scivrus clarki” and the light whitish-gray phase of 

* Mam. N. Amer. pp. 279, 280. 
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Sciurus carolinensis. Jf the specimen came really from North America, it is 

far more likely referable to this species than to any other. 

Hamilton-Smith’s description in full is as follows :—* Clarke's Squirrel 

has the back, upper part of the head and neck, cheeks and tail, of a delicate 

silver-gray colour; the shoulders, flanks, belly, and posterior extremities, both. 

within and without, are white, with a slight ochery tint; on the sides of the 

nose and fore arms this tint deepens in intensity; the head is rather flattened 

and thick, the ears small and round; the eyes black, and situate on the sides 

of the head very far distant from each other, leaving a wide expanse of fore- 

head; the nostrils are semilunar in shape; the upper lip is cleft, and there is 

a black spot on the chin; the tail, which is flat and spreading, is very beau- 

tiful, not so full near its insertion as toward the middle, and again diminishing 

in breadth till it terminates in a point.”.—(Grifith’s Cuvier’s Animal King- 

dom, vol. iti, pp. 189, 190.) 

5.—Sciurus socratis Wagner. 

Sciurus socialis WAGNER, Abh. der math.-phys. Klasse der K. Bayer. Akad. d. Wissensch. ii, 1837, 504, pl. 

v; Suppl. Schreber’s Siiuget. iii, 1843, 171. 

In 1837, Wagner described two species of Mexican Squirrels under the 

names S. albipes (subsequently changed to S. varius) and S. socialis, neither 

of which I can satisfactorily determine. The first I have doubtfully referred 

to Sciurus boothie (see anted, p. 741), to some phases of which it seems to 

have a close resemblance. The S. sociadis, in its small size (length 8.50) and 

short tail (somewhat shorter than the head and body), differs from anything 

as yet known tome. Itis perhaps based on an immature specimen, in which 

ease its small size would be readily accounted for. I have met with no 

description of a species of this size from Mexico or Central America, except 

S. tephrogaster and S. @stuans var. rufoniger, from which it differs widely in 

coloration. Its short tail and small size suggest Sctwrus carolinensis, but its 

rusty-yellow lower surface and tail rusty-red below, bordered with black and 

edged with white, render its proper reference here wholly improbable. Pos- 

sibly it may have been described from an immature example of S. aureigaster 

(F. Cuv.=S. ferruginiventris Aud. and Bach.), to which I have been strongly 

inclined to refer it. Its short tail is here the chief point of discrepancy. 

Wagner's later description is as follows :— 

“Sc. sociatts Wagn. Das gesellige Eichhorn. 
' : : 

“Se. supra ex albo, cinereo et flavescente mixtus, subtus pallide flavus, 

auriculus fulvis, pedibus albidis, vellere molli” . 
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“Von mir nach einem Exemplare, das Herr von Karwinski aus Mexiko 

mitbrachte, aufgestellt. Kleiner als Sc. varius, der Pelz ungleich feiner, 

weicher und milder als bei diesem, sonst ihm in Form und zum Theil iv der 

Farbung ahnlich. Die Haare sind ebenfalls meistentheils aus drei Farben 

>) 

sprenkelte Zeichnung entsteht, und zwar in der Weise, dass auf der Schnautze 

die schwarz und lichtgelbe Farbe erscheint, welche letztere auf dem Hin- 

terkopf, Nacken und Ohren lebhaft rostgelb wird und iiber das Schwarz 

geringelt, nimlich hell ockergelb, schwiirzlich und weiss, wodurch eine ge- 

vorherrscht. Auf dem Riicken hat die weisse und schwarze Sprenkelung die 

Oberhand, zwischen der hie und da das Lichtgelb durchschimmert, das auf 

dem Kreuz und der Schwanzwurzel stiirker hervortritt. Auf dem iibrigen 

Schweifriicken erscheint fast blos die schwarze und weisse Farbe, wiihrend 

auf der Unterseite das Rostroth zum Vorschein kommt, das beiderseits 

schwarz und dann weiss eingefasst ist. Am Hintergrunde der Ohren steht ein 

Biischel schneeweisser Haare; die Augen sind von einem hellern Ringe 

umgeben; die Schneidezihne licht gelblich angeflogen, die untern und seit- 

lichen Theile des Kopfes weisslich, die Schnurren schwarz. Der ganze 

Unterleib licht und zart rostgelb, ebenso die Innenseite der Gliedmassen, 

wiihrend ihre Aussenseite weiss und aschgrau gesprenkelt ist; die 4 Pfoten 

sind oben ganz weisslich, die Krallen dunkel hornfarben.—Liinge 82”, des 

Schwanzes etwas weniger. Die Heimath des Thieres sind, nach Herrn von 

Karwinski, die heissen Striche von Tehuantepec an der Siidseekiiste im Staate 

von Oaxaca, wo es in grossen Truppen gesellig sich zusammenhilt und nicht 

aus der Tierra caliente ins Gebirg iibergeht.”—(Suppl. Schreber’s Sauget. iii, 

pp. 170, 171.) 
Genus TAMIAS IIL. 

Sciurus, in part, of most early authors. 

Tamias ILLIGER, Syst. Mam. et Avium, 1811, 88 (type “ Sciwrus striatus Lin.”) 

Tenotis RAFINESQUE, Amer. Month. Mag. i, 1817, 362. 

Generic cHArs.—Skull narrowed anteriorly; postorbital processes long, 

very slender, directed downward and backward; plane of malar bone more 

oblique and the zygomatic process of the maxillary more expanded and 

depressed than in Sciurus, but rather less so than in Spermophius; anteor- 

bital foramen oval, situated in the base of the zygomatic process of the 

maxillary; upper premolars two or one; when two are present, the first is 

generally minute; ears of medium size or small, well clothed, but never 

tufted; cheek-pouches large; pollex with a well-developed nail; tail shorter 

than the body, flattened and rather broad, shorter and much narrower than 
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in Sciurus; pelage generally full and soft; dorsal surface generally with two 

(sometimes four) longitudinal whitish stripes, bordered on each side with a 

stripe of black, and with (except in one species) a central dorsal stripe of black. 

As already stated (anted, p. 639), Tamias bears a strong resemblance to 

some of the smaller species of Spermophilus, the two groups being in fact 

not sharply separable. The more important differences are the following :— 

In Tamias, there is sometimes but a single upper premolar, and when two 

are present the first is very minute, scarcely larger than in Scewrus hudsonius ; 

in Spermophilus, two are always present, and the first is functionally devel- 

oped, being from one-fourth to one-half the size of the second. In Tamias, 

the whole dentition is weaker and the teeth relatively smaller; the ante- 

orbital foramen is oval (sometimes quite narrow), and the outer and lower 

border is not generally developed into a projecting bony rim, culminating in 

a tubercle, asin Spermophilus. The notch in the posterior border of the zygo- 

matic maxillary process is situated more anteriorly than in Spermophitus. 

The skull is much more delicate and papery than in Spermophili of corre- 

sponding size, and shows no traces of the muscular ridges often seen in old 

skulls in the genus Spermophilus. The tail is usually also more flattened, and 

the general form of the animal is more Sciurine. 

Tamias differs from Scivrus in the form and position of the anteorbital 

foramen; in the greater obliquity of the plane of the zygoma and its more 

gentle downward deflection; in the more regularly oval, flattened, and 

depressed form of the skull, and especially in the skull being‘more narrowed 

anteriorly and in the nasal portion being more produced; in the molar series 

being divergent anteriorly instead of parallel; in the form of the lower jaw, 

which is slenderer, with the coronoid process longer, narrower, and more curved; 

in the possession of capacious cheek-pouches, and shorter and narrower tail. 

As above diagnosed, Tamivs includes two species referred by Professor 

Baird to Spermophilus, and hence members of the two commonly recognized 

“subfamilies” of the Scéwride! These species are Spermophilus harrisi and 

Spermophilus lateralis. The latter makes a considerably nearer approach to 

the Spermophiles than does the former, but in all essential features they both 

much more nearly agree with the species usually referred to Tamias than 

with any of the Spermophiles. In respect to the skull, 7. harrist scarcely 

differs in any feature from T. astaticus (=quadrivittatus et pallasi auct.) var. 

townsendi, and could scarcely with certainty be distinguished from it except 

that the skull of 7. harrisi is rather the larger. The first premolar is as 
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small as it is in 7. asiaticus, and is sometimes wholly wanting, as in skull No. 

4239, from Cape Saint Lucas. In 7. /ateralis, the first of the two upper 

premolars is as large as in some of the Spermophili, the dentition is lreavier 

than in the other Tamia, and in other cranial features this species is about 

as well referable to the one group as to the other. 7. asiaticus has, as already 

intimated, two upper premolars, but the first is very small and slender. 7. 

striatus has but a single upper premolar, and the muzzle is narrower and more 

pointed than in either of the other species. 

The coloration of T. /ateralis is quite similar in pattern to that of T. 

striatus and T. asiaticus, namely, an alternation of dark and light longi- 

tudinal stripes on the dorsal surface. 7. harrisi, however, has only the white 

stripes. In respect to pattern of coloration, we have the following transition 

from T. harrisi to T. asiaticus: —T. harrisi has simply a single longitudinal 

white stripe on each side of the median line of the back; 7. /ateralis has 

the same stripes in the same position, but they are bordered on each side by 

a stripe of black, that on the outer side being usually much the broader; 

T. striatus has the two white stripes, bordered on each side by a broad line 

of black, the outer of which is the wider, with, in addition, a narrow median 

line of black. There are thus five black stripes and two white ones, the 

spaces between the inner black lines being gray. In T. asiaticus, these spaces 

are white or whitish, thus making in this species four white stripes, instead 

of two, which alternate with black ones of about the same width. The 

number of stripes thus increases from simply two white ones in 7. harrisi 

to four white ones and five black ones in TJ. asiaticus. None of the true 

Spermophili are thus marked, although some have interrupted lines of white, 

as S. tridecemlineatus and S. mexicanus. In all the species of Tamas, the 

general color of the dorsal surface is gray, with the sides and sometimes the 

rump washed with rufous. 

In both JT harrist and T. lateralis, the tail is much shorter than in the 

other forms of Tumias, while T. harisi differs from all the others in its much 

smaller ears. Externally, however, there is not only a general similarity in 

the pattern of coloration, but also in general form, while in cranial charac- 

ters there is also a strong degree of similarity, these species agreeing in cer- 

tain common cranial features, by which they are distinguished from the 

restricted Spermophili.* 
* Tamias lateralis is, however, almost an exception, its cranial characters perhaps rather better 

agreeing with one of the sections of Spermophilus than with Tamias. 
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SYNOPSIS OF THE SPECIES AND VARIETIES OF TAMIAS. 

J. Premolars }: 

1. Dorsal surface with two white stripes and five black ones; rump rufous; tail (with the hairs) three- 
fourths of the length of the head and body...--...----.--.--.-------------------STRIATUS. 

II. Premolars +: 

2. Dorsal surface with four white (or grayish-white) stripes and five black ones; rump grayish; tail 

(with the hairs) equal to the head and body..-... .----..--. ---------.---.---. -ASIATICUS, 

a. Sides of body fulvous; dorsal stripes distinct, the white ones more or less mixed with grayish, 
theidark/ones (blacks cee cree ama maim mates aie lm le ee mie flee var. borealis, 

b. Sides of body bright rusty or golden; white of the dorsal stripes purer; the dark stripes strong, 

varying from dark chestnut to black..--.--.0- .2 22. 2-2-2 eo nn var. quadrivittatus. 

c. Merely a faint wash of fulvous on the sides of the body; the dark stripes of the dorsal surface 

very pale chestnut or dark brown rather than black; rump and nape pale whitish-gray ; 
S1ZO SUA fe at he med alm mle te le wlll me var. pallidus, 

d. Colors everywhere pale; the dorsal stripes Beate or nearly so, the medial only being very 

prominent. ..---- ------ ---5 2 een wen nee eee we tn cee wee cee eens eee ee- var. dorsalis. 

e. General color above dull yellowish-brown; the light stripes scarcely lighter than the general 

color of the dorsal surface; the dark stripes black and strong; size large. -..-.var. townsendi. 

3. Above gray, with two broad stripes of white; sides reddish-gray ; tail (with the hairs) rather more 

than half the length of the head and body, with the central portion white beneath; ears 
BMall oo en ee asin anne cae neni ates nslsaeelee mnie =isislse a onal Jameel allele = satel HARRISI. 

4. Above gray, with two white stripes, each bordered on both sides with black, the outer black stripe 
much broader than the inner; tail (with the hairs) about one-half the length of the head 

BAG Ye eee ers NOOSE eho acSoce ce BbSceck cope suaceniocon Cscbcormca ests LATERALIS. 

Tamius as above defined includes four species, one of which runs into 

several localized races, or subspecies. All are represented in North America; 

three of the species (7. striatus, T. harrisi, and T. lateralis) are not found 

elsewhere, while the fourth (7. asiaticus), in some of its forms, ranges over 

not only the western half of North America, but over a large portion of 

Northern Asia and Eastern Europe. 

TAMIAS STRIATUS (Linn.) Baird. 

Striped Squirrel; Common Chipmunk. 

Sciurus striatus CavesBy, Carol. ii, 1731, 75, pl. Ixxv.—Linnzus, Mus. Adolph. Frid. Regis, i, 1754, 8 

(based wholly on an American specimen; cites only Catesby and Edwards); Syst. Nat. i, 

1758, 64 (same as the preceding); ib. 1766, 87 (almost wholly, but includes references to the 

Siberian animal).—ScuresBeEr, Siiuget. iv, 1791, 791 (in part; ‘ B. Das amerikanische” and its 

synonyms only).—ERXLEBEN, Syst. Reg. Anim. 1777, 426 (refers almost exclucively to the 

American “ Ground” Squirrel of the Eastern United States)—DrEsMareEsT, Mam. 1822, 339 

(in part)—Harian, Faun. Amer. 1825, 183 (in part).—GoODMAN, ii, 1826, 142.—Emmons, 

Quad. Mass, 1840, 68.—TuHomrson, Hist. Vermont, 1842, 46.—DrE Kay, New York Zc6l. i, 1842, 

62, pl. xvi, fig. 2. 

Myoxus striatus BoDvzRT, Elenchus Animal. i, 1784, 122. 

Sciurus striatus, 3 americanus GMELIN, Syst. Nat. i, 1788, 150.—FiscHer, Synop. Mam. 1829, 348. 

Tamias americana KuuL, Beitriige zur Zoologie, 1820, 69—Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 

1867, 436 (= T. striatus Baird). 

Sciurus americanus FiscuEr, Synop. 1829, 349 (= T. americana Kuhl). 

Tamias striatus BatrD, 11th Ann. Rep. Smiths. Inst. 1857, 55, foot-note ; Mam. N. Amer. 1857, 292, pl. xlvi, 
fig. 2.—KEnnicort, Rep. U. S. Pat. Off. Agric. for 1856 (1857), 70, pl. vili—THomas, Trans 

lll. State Agr. Soc. iv, 1860, 657.—GrILPINn, Trans. Nova Scotia Inst. Nat. Sci. ii, pt. 3,.1870, 15 

(Nova Scotia).—ALLEn, Bull. Mus. Comp. ZoGl. i, 1869, 225; Proc. Bost. Soc. Nat. Hist. xvi, 
1874, 189. 
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Sciurus (Tomias) striatus Hari, Canad. Nat. and Geol. 1861, 280.—Apams, Field and Forest Rambles, 1873, 
100 (New Brunswick). 

Sciurus carolinensis Brisson, Quad. 1756, 135. 

Sciurus (Tamias) lysteri RICHARDSON, Faun. Bor.-Amer. i, 1829, 181, pl. xv.—DovGury’s Cab. Nat. Hist. i, 
1850, 169, pl. xv. 

Tamias lysteri WAGNER, Suppl. Schreber’s Siinget. iii, 1843, 252, pls. cexiv, ecxix.—Scurnz, Synop. Mam. 

ii, 1845, 47. AUDUBON & BacnMan, Quad. N. Amer. i, 1849, 65, pl. viii —GmeBEL, Siiuget. 1855, 

639.—MaxXIMILiANn, Archiv f. Naturgesch. 1861, 79. 

Ground Squirrel, Lawson, Nat. Hist. Carol. 1718, 124.—BrickELi, North Carol. 1737, 129.—CaTEsBy, 

Carol. ii, 1743, 75, pl. Ixxv.—Epwarbs, Birds, iii, 1751, 181, pl. elxxxi—PENNANT, Synop. 

Quad. 1771, 288 (in part).—Ka_M, Travels (Forster’s transl.), i, 1770, 322, pl. i. 

Beureuil Suisse, SAGARD-THEODAT, Hist. du Canada, 1636, v, 746.—Drnys, Descrip. de ’Amér. Sept. ii, 

1672, 331.—La Hontan, Voy. dans l’Amér. ii, 1709, 43. , 

Le Suisse, CHARLEVOIX, Journ. Wun Voy. dans l’Amér. Sept. v, 1744, 198.—Du PRratz, Hist. Louis. ii, 1758, 

98.—BuFFON, Hist. Nat. x, 1763, 126, pl. xxviii. 

Erdeichhorn and Késselwisslar, KaLM, Reisen (German edit.), ii, 1757, 462. 

American Ground Squirrel, G1LP1N, Trans. Nova Scotia Inst. Nat. Sci. ii, pt. 3, 1870, 15. 

Striped Squirrel, Chipping Squirrel, Ground Squirrel, Chipmunk, Le Suisse, Hackee, VULGO. 

Speciric cHars.— Length (head and body) 5.75; tail to end of verte- 

bre 3.65; to end of hairs 4.25. Middle of the dorsal region gray, passing into 

rufous posteriorly, with five longitudinal narrow stripes of black, the two outer 

on either side separated by a line of white; sides washed with yellowish; 

head above brownish; whole lower surface of the body white; tail blackish 

above, edged with white, centrally below yellowish-rufous, bordered with black 

and edged with white. A light superciliary line extends from the nose nearly 

to the ear, which immediately above the eye is nearly pure white; a less 

distinct light line below the eye, which on the lower eyelid is nearly white ; 

below this a faint stripe of reddish-brown, and another somewhat darker 

behind the eye. Nose whitish; feet like the sides of the body. 

The color varies somewhat in different specimens from the same locality, 

especiaily in respect to the brightness of the yellowish wash on the sides: of 

the bedy, and of the rufous of the posterior portion of the back, and also in 

the color and size of the dorsal stripes. The light stripes are generally yel- 

lowish- or creamy-white, but are sometimes nearly pure white. The black 

stripes are generally distinctly bordered with dark rufous or chestnut, and 

vary in respect to’ width and longitudinal extension. The middle one begins 

at the occiput as a narrow, often indistinct line of dark rufous, generally 

mixed more or less with black. At the shoulders, it expands, and passes 

thence posteriorly as a narrow black stripe bordered with rufous to within 

a short distance of the base of the tail. The two lateral black stripes are 

rather broader, but much shorter than the middle one, extending only from 

the posterior edge of the shoulder to the hip. The outer on either side is 
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rather broader and shorter than the inner. The inner is narrowly edged on 

the inner side with chestnut, as is the outer on the outer side. They are 

separated by a rather broad stripe of yellowish-white, which extends rather 

further both anteriorly and posteriorly than its enclosing stripes of black. 

The light stripes begin at a point directly above the shoulder, and are often 

faintly traceable to within half an inch of the base of the tail. The space 

between the dorsal line and the first lateral line on either side is gray, as is 

the region over the shoulders. The top of the head is more brownish; the 

sides of the head, neck, and body are yellowish, brightest on the sides of 

the neck. The extreme basal portion of the tail and the posterior fifth of 

the dorsal region and sides are dark reddish-brown or chestnut, generally 

with no indication of stripes. The hairs of the tail above are yellowish- 

white at the base, with a broad subterminal bar of black, and tipped with 

white. The middle of the lower surface of the tail is generally fulvous or 

even bright golden. The ears, which are well developed and pointed, are 

clothed internally and on the anterior surface with short yellowish- or reddish- 

brown hairs; the posterior border is narrowly edged with whitish, and there 

is a white spot at the base of the ear postero-internally. 

The very large number of specimens before me indicate that the preseut 

species preserves great constancy of coloration. The variation exhibited by 

nearly a hundred New England skins consists merely in the more or less 

grayer cast of the upper surface in some than in others, in the sides being 

more strongly yellowish, and the rump of a darker or lighter shade of chest- 

nut; the stripes vary somewhat in breadth and in the purity of their color. 

In a few specimens, the light stripes on the sides are nearly pure white (some- 

times quite so anteriorly); in others, they are strongly yellowish or deep 

cream-color. 'The dark stripes are, in some specimens, twice as broad as 

in others. In No. 1568 (Coll. M. C. Z.), from Maine, the stripes are all 

very obscure, almost as pale as in the T. “dorsalis” of authors, and presents 

an exactly parallel phase of coloration. Melanistic examples are rare in this 

species. No. 1592 (Coll. M. C. Z.), however, from Norway, Me., is intensely 

black throughout, excepting a narrow white streak on the breast. Dr. Adams,* 

however, states that he has met with several instances of melanism in this 

animal in New Brunswick. 

Specimens from southern localities are considerably brighter-colored 

* Field and Forest Rambles, p. 100. 
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than those from more northern sections, and average a little smaller. The 

difference, however, in either respect, is not very great. 

This species is easily distinguished from its congeners by its coloration, 

as well as by other characters. Its nearest ally is the 7. asiaticus; from the 

others (7. harrisi and T. lateralis), it is too distinct to require a comparison 

with them. The northern and eastern varieties of T. asiaticus (vars. borealis, 

pallidus, and quadrivittatus) differ from T. striatus in their considerably 

smaller size, in having the tail relatively longer (with the hairs as long as the 

head and body, instead of one-fourth shorter), and in having, the markings on 

the sides of the head much stronger, and the black stripe of the dorsal sur- 

face broader (nearly or quite equalling the interspaces, instead of very much 

narrower), and continued much further, both anteriorly and posteriorly, the 

three middle ones reaching the base of the tail instead of terminating con- 

siderably in front of it. The inner light stripes are also not only much nar- 

rower but much lighter-colored than in 7. striatus. The Columbia River 

variety of J. asiaticus (var. townsendi) is about equal in size to T. striatus, 

but differs from it in proportions in the same way as do the other varieties 

of T. asiaticus. The coloration, however, is still more widely different 

through the much browner coloration of var. townsendi.  T. striatus differs 

from all the other members of the genus in possessing only one upper pre- 

molar instead of two, and in its more elongated and narrower muzzle. 

SYNONYMY AND NOMENCLATURE.—This species was first described and 

figured by Catesby (though previously mentioned by Sagard-Théodat and 

other early writers*), in 1743,f under the name Sciurus striatus. This 

* These early accounts are of especial interest from their giving the origin of the name Suisse, so 

generally applied to this and the following species by the French settlers of Canada and their descend- 

ants, even to the present time. In describing the Squirrels of Canada, Sagard-Théodat says :—“ La se- 

conde espece qu’ils appelent Okihoin, & nous Suisse, 4 cause de leur begarure, sont ceux qui sont rayez & 

barrez universellement par tout le corps, d’une raye blanche, puis d’une rousse, grize & noiraste, qui les 

rendent tres-beaux & agreables, mais qui mordent comme perdus, s’ils ne sont apprivoisez, ou que Von 

ne s’en donne de garde.” —( Histoire du Canada, tome vy, p. 746.) Denys, in his “ Deseription de VAmérique 

Septentrionale” (tome ii, pp. 331), published in 1672, says of the same species:—‘.... ily ena une 

espece un pue plus petite qui se nomme Suisse parce qu’ils sont tous rayez de la teste a la queué par rayes 

blanche, rousse & noire toutes d’une mesmo larguer d’environ la moitié dun travers de doigt.” 

La Hontan also says:—‘“ Les Keureuils Suisses, sont de petits animaux comme de petits rats. On 
les appellent Suisses parce qu’ils ont sur le corps un poil rayé de noir & de blanc, qui ressemble & un pour- 

point de Suisse, & que ces mémes rayes faisant un rond sur chaque cuisse ont beaucoup de raport a la 

calote d’un Suisse.”—( Nouv. Voy. dans V Amér. tome ii, p. 43.) Charlevoix, writing somewhat later, says, 

in his account of the Squirrels of Canada:—“ On en distingue de trois especes; les rouges, qui ne diffe- 

rent point des nétres ; les Suisses, qui sont un peu plus petits, & qu’on a ainsi nommés, parce que leur poil 

est rayé en longueur de rouge, de blanc & de noir, & peu prés comme les Suisses de la Garde du Pape.” — 

(Journ. Hist. @un Voy. de V Amér. Sept. p. 198.) 
tThe description and figure given by Seba, in 1734, of his “ Sciurus, Getulus, ex Novd Hispania” 

(Thesan. i, 76, pl. xlvii, fig. 3), is doubtless to be referred to one of the species of Tamias, but whether to 

50 M 
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name was adopted by Linneus in 1754, who describes the species and 

cites the descriptions and figures of both Catesby and Edwards, and refers 

to no others.* In the tenth edition of the Systema Naturze (1758), Linnzeus 

again describes his Scvwrus striatus, of which he says, “ Habitat in America 

septentrionali sub terra”, and cites only Catesby, Edwards, and Kalm. 

His diagnosis is changed to read “S. flavus striis”, ete., instead of “ Sciurus 

pallidus striis”, ete. In the twelfth edition of the same work, he gives its 

range as including Siberia, but his first reference is to his original descrip- 

tion of Sciurus. striatus (now further emended to read ‘S. flavus  striis 

quinque fuscis longitudinalibus”), already cited; his second is to G. Gmelin’s 

Sciurus minor virgatus,t which refers to a Siberian animal, Gmelin under 

this head giving the first description of the Europeo-Asiatic form of T. 

asiaticus. His other references are to Catesby, Edwards, and Kalm, 

whose descriptions refer exclusively to the Striped or Ground -Squirrel 

of the Atlantic States. Pallas, in 1778, described the Siberian animal under 

the same name (Sciurus striatus). Although his description is based wholly 

on Siberian specimens, he also refers to S. s¢réatus the American species, 

which he states he had not seen and knew only from authors, but from their 

accounts of it he considered it as evidently the same animal. Thus two dis- 

tinct species became thoroughly confounded under the same name. Gmelin, 

in 1788, made the first division of the group, separating the Asiatic and 

American animals as varieties. The former is his Sciurus striatus, a. asiati- 

cus—=Sciurus striatus Pallas, exclusive of his synonyms; the latter is his 

Sciurus striatus, 8. americanus=Sciurus striatus of Catesby and Linnzeus 

(Mus. Ad. Frid. and 10th ed. Syst. Nat.). In respect to the distribution of 

these forms, he says:—* Habitat a) in omni Asia boreali ad fluvios europeos 

Dwina et Kama usque, 7) in America septentrionali magis orientali minusque 

frigida ad novam Hispaniam usque.” The references to the Siberian animal 

are properly brought together under the head of aszaticus, and the references 

S. striatus or to S. asiaticus var. quadrivittatus cannot well be determined, From the length of the tail, it 

would seem more likely to be the latter. 

*The account in full is as follows :— 

““SCIURUS STRIATUS. 

“ Scrurus pallidus striis quatuor fuscis longitudinalibus. 

- “ Sciurus strictus Catesb. Car. 2. p. 75. t. 75. Edw. Ornith. 181. t. 181. 

“Habitat in AMERICA septentrionali. 

“MaGNitupo Mauris. Color pallidus, capite nigricanti, exeunte in fascias s. strias quatuor lon- 
gitudinales, distantes, ad caudam extensas, quarum intermedia latiores. PrpEs palmis, tetradactylis, 

plantis pentadactylis.”—(Mus. Adolphi Friderici Regis, 1754, p. 8.) 
t Act. Petrop. v, 1760, 344, pl. ix, fig. 1. 
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to the American animal under americanus. In 1820, Kuhl described an 

American specimen contained in Bullock’s Museum as Tamias americana, 

stating that it differed from the Sctwrus striatus of Pallas preserved in the 

Berlin Museum. He, however, makes no other reference to previous authors, 

and does not inform us whether he considered his ‘‘ 7. americana” to be a 

previously unknown species, or whether he intended merely to separate the 

American from the Siberian animal; but that he regarded it as a species previ- 

ously unnoticed is the natural and usual inference. Fischer, in 1829, follow- 

ing Gmelin, makes the American animal a variety of the Asiatic, for which 

he adopts the name americanus (Sciurus striatus (Linn.) var. americanus), 

and says of its distribution :—* Communis in America septentr. nec non in 

Asia boreali.” He quotes Linnzeus’s original diagnosis (“ pallidus, striis 4 

fuscis”, etc.) in Mus. Ad. Frid., and cites Catesby, Lawson, Brickell, and Du 

Pratz. Fischer also gives as an additional species the ‘“‘ Tamias americana’ 

of Kuhl. In the same year (1829), Richardson applied the name /ysteri to 

the American animal, wrongly crediting the name to Klein, as had Desmarest 

before him. This name is based on Ray’s “‘Sciurus a Cla. D. Lyster obser- 

vatus”, etc. The earliest use of the name Sciwrus lysteri was doubtless made 

by Pallas in 1778, who cites ““Scéurus Listeri Rag. Syn. p. 216”. Desmarest, 

in 1822, in his synonymy of Scturus striatus, also cites “Scturus Lysteri, 

Rai, Syn. quad. pag. 216”. The name /ysteri was subsequently adopted for 

. the American species by Waguer, Schinz, Audubon and Bachman, Giebel, 

Gray, and others, and almost uniformly accredited to Ray; while the name 

striatus was applied by the same writers exclusively to the Asiatic animal. 

Professor Baird, in 1857, claimed the name striatus for the Ground 

Squirrel of Eastern North America, on the ground (as fully set forth in the 

preceding remarks) that the name was originally applied exclusively to 

American specimens. Finding, as he believed, the Asiatic species thus left 

without a name, he called it “ Tamias pailasii, after the eminent naturalist 

who was the first to give an account of it to the world”.* The name striatus 

has since been currently adopted among American writers for the Striped 

or Ground Squirrel of Eastern North America, while Dr. Gray adopts for it 

Kuhl’s name americana, and retains striatus for the Asiatic form. The use 

of striatus by Linneeus, in his tenth edition of the Systema Nature, strictly 

and solely for the American species, is sufficient to fully establish it as 

“Mam. N. Amer. p. 295. 
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belonging exclusively here, even if its earlier exclusive use in this sense be 

ignored on the ground that it antedates the introduction of the binomial sys- 

tem of nomenclature. 

GEOGRAPHICAL DISTRIBUTION.—As will be seen by a reference to the 

subjoined list of specimens, the present species has quite an extensive geo- 

graphical range, being found from Pembina, Minn., eastward to the Atlantic 

coast, and from the Red River Settlement and Canada to Georgia and West- 

ern Missouri. It is said to be common in the mountains of the Carolinas, 

and Audubon and Bachman state that ‘it is found in Tennessee and through- 

out Louisiana”. It is not, however, found in the ‘alluvial districts of Carolina 

and Georgia”, nor in Florida, and is presumably absent from all the low- 

lands of the Gulf coast, and probably not to be met with “throughout Lou- 

isiana”, but only in the higher and more northerly portions. The authors 

above cited state that in South Carolina it is not found nearer the seaboard 

than Columbia. It is not enumerated by Roemer as an animal of Texas, nor 

is it mentioned as occurring in the Southwest beyond Western Missouri. 

Richardson gives it as common on the northern shores of Lakes Superior and 

Huron, but states it as his belief that it does not range northward beyond the 

fiftieth parallel. Hall enumerates it among the animals of Canada, and Gil- 

pin among those of Nova Scotia.* Adams gives it as very common in New 

Brunswick, as it likewise is in Maine and throughout the Northern States. 

TaBLeE LX.—Measurements of ten skulls of TAMIAS STRIATUS. 

- nae ° : a 
: Bi/¢e ls Jes SS a 2 Mein at .|'s 

+ a = ) 2S s |d ale 

= [=| 6 |S I] sl 2 seis 
Fy S/S) a pS |e feed Ses gd s 
3 ; Ra ear | eer ree iiss Shes || ets | > | eo 
FI Locality. a z 4 2 Se Folia Wo i yt) =e 8 z 
a a Vy = ft (eT | Ves Tam [ete Ppa apn Lee SSHIIP EE) RRA 
2 to e 2 | a | 5 o8/ Ss |g4you| & E 
=} a » 2 c =) =} Aa Roig, 8 —] a oO i] Pk 
to 2 a 2 cE) = 2 oie | fice Lt) = e/Fs a 

iS a < Al slog hil | Bae Silas Soe 5 
a ae rss $ é & 2 S$ |/acsi|/a8] & |/ael/ae)] & > 
3 i] } = a a 3 cs |&@B/ag|] & lasias 6 
1S) a) a ids) is A A A ||P i=) Bb |p p =| a 

6183 | Greensburg, Pa. .........-.. .---| 1.52 | 0.83 | 0.41 | 0.50 | 0.12 | 0.26 | 0.49 | 0.78 | 0.20 | 0.16 | 6.25 | 0.84 | 0:38 

OLE2- Ses Gos: tei. ttt See foes) 20490) (Ol97) | 02407 10550) | Sec cea seen e 0.49 | 0.71 | 0.19 | 0.14 | 0,25 | 0.0 | 0.37 

6184-|.-...- Conc. nte os cee bee ----| 1.58 | 0.90 | 0.43 | 0.55 | 0.15 | 0.30 | 0.55 | 0.79 j 0.20 | 0.14 | 0.23 | 0.90 | 0.40 

6185 }.-.--. MO eee eeccee ee casecees Q [isos (0589) | 0.47 ON bo) | Se—ae | eee 0.52 | 0.80 | 0.20 | 0.15 | 0.24 | 0.88 | 0.40 

)Ui86 ]-...-- GO Ane sweet Se ecet se. ewo-f 1:59 | O08% | 0.427) OL55 | 2.22. | cede. 0.56 | 0.82 | 0.22 | 0.16 | 0.25 | 0.90 | 0.43 

O187.|5-~—- USES ast caesar esas geas| o8 10287) 1 (0455) ONS i o-oo eee 0.52 | 0.77 | 0.22 | 0.15 | 0.25 | 0.€6 | 0.41 

6141 | Alleghany, Pa ........-.... «---| 1.50 | 0.85 | 0.42) 0.50 | ....}...... 0.50 | 0.80 } 0.21 | 0.15 | 0.23 | 0.87 | 0.38 

4244 | Chester Couaty, Pa......_.. -as-) 1.5%, | 0:93" | 0:.434),0/50) |c 222 --)-<--—5 0.52 | 0.80 | 0 22 | 0.16 } 0.25 | 0.92 | 0.44 

4845 | ...--. MOA Leskt tds ele Le eee} 2.00") (0590 10541 WON537 soos] nse e= CS) Wore] Ul |= a lee 0.25 | 0.88 | 0. 41 

3843+ Georgians. - 252.00. leccee on geet edo) Oct O..42 NOla0N ashes |sm ene 0.47 | 0.72 | 0.18 | 0.13 | 0.24 | 0.80 | 0.40 

*Mr. R. R. McLeod, of Houlton, Me., also writes me that it is very numerous in Shelbourne, 

King’s, und Queen’s Counties in Nova Scotia. 
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TaBLe LXI.—Measurements of twenty-seven specimens of 'TAMIAS STRIATUS. 

2 a 

| B 5 From tip of nose to— ge sere Length of— E z 
a 4 25 

| 3/2 ae aH é 5 ocality. ; 3 3 4 % g 

ee 2/12) e/S)8] 23 
Ss | & n| oe B al) & 5 fq 5 = 

i 6 |é 21 antes (ele |. ee tees 
F *1609' 1/59) Ipswich; Mfnss) .-.2..-.-- 6.2.55... a 8. 9 | 0.67 | 1.32 | 1.65 | 5.60 | 3.85 | 4.72 | 0.85 | 1.40] Fresh 

*1690 | 15 | Newton, Mass ...--. ease deeeszetsseses Q | 0.65 | 1.26 | 1.60 | 5.55 | 3.44 | 3.94 | 0.75 | 1.31 |.-_.do. 
+4691 | 16 9 | 0.74 | 1.35 | 1.€0 | G21 | 3.94 | 4.84 | 0.77 | 1.36 | _..do. 
*1692 = 0.65 | 1.35 | 1.75 | 5.66 | 3.40 | 4.00 | 0.75 |} 1. --do. 

*1693 o | 0.61 | 1.32 | 1.72 | 5.75 | 3.32 | 4.04 | 0.72 | 1.36 .-do. 

“1694 Q | 0.65 | 1.45 | 1.79 | 5.95 | 3.56 | 4.26 | 0.80 | 1.37 .-do. 

heeb oS | 0.70 | 1.40 | 1.66 | 6.00 | 3.60 | 4.38 | 0.75 | 1.30 ..do. 

“2519 9 | 0.70 | 1.33 | 1.60 | 6.19 | 3.75 | 4.40 | 0.77 | 1.45 ..do. 

*1099 Q | 0.70 | 1.37] 1.75 | 6.00] 3.90 |...... 0.72 | 1.35 ..do, 

“170 Q | 0.66 | 1.32] 1.65 | 5.50 | 3.42 | 4.20 | 0.72 | 1.20] __.do. 

*170L of | 0.72 | 1.40 | 1.75 | 5.40] 3.65 |...... 0. 72 | 1.30 |... .do. 

*1702 OM ORTON S271) 1570) | (Sa87 | seen oseos Ona aaseee ..do. 

*2520 Q | 0.72 | 1.40 | 1.70 | 5.70] 3.73 | 4.41 | 0.70 | 1.25 | _..do. 

*1704 Q | 0.71 | 1.42 | 1.75 | 5.60] 3.40 | 3.80 | 0.75 | 1.40 ..do. 

*1705 9 | 0.75 | 1.35 | 1.75 | 5.89 | 3.45 | 3.85 | 0.80 | 1.36 | _. do. 

#2478 | ...| Oneida County, N. ¥...........-..-...-.--- -- | 0.76 | 1.40 | 1,80 | 6.08 | 3.62 | 4.30 | 0.78 | 1.40 | Alcoholic. 

+2479 Nichols, Tioga County, N. 1,40 | 1.20 | 5.60} 3.28 | 3.84 | 0.88 | 1.40] __ do. 

42420 1,27 | 1.55 | 4.70 | 3.10 | 3.75 | 0.70 | 1.32 

F2481 1.35 | 1.69 | 5.20 | 3.40 | 3.95 | 6.83 | 1.41 

$2452 1,40 | 1.74 | 5.50 | 3.88 | 4.39 | 0.80 | 1.40 

F 2483 1.38 | 1.69 | 5.10 | 3.30 |-..-.. 0.75 | 1.40 

+2481 1.40 | 1.75 | 5.60 | 3.78 | 4.23 | 0.78 | 1.40 

P2485 1,28 | 1.57 | 5.70 | 3.00 | 3.75 | 0.75 | 1.35 

+2486 |. 1,25 | 1.60 | 5.70 | 3.36 | 4.10 | 0.80 | 1.35 

+2487 1,50 | 1.78 | 5.63 | 3.34 |...... 0. 74 | 1.38 

£2488 1.20 | 1.50 | 4.80} 3.35 | 3.80 | 0.68 | 1.32 

41755 1,30 | 1.60 | 6.00 | 3.30 | 3.90 | 0.80 | 1.38 

*In Museum of Comparative Zodlogy, Cambridge, Mass. t From Baird, Mam. N. Amer. p. 296. 

TABLE LXII.—List of specimens examined of TAMIAS STRIATUS.* 

eS D : 

ee ae ; : 
2 a 3 b=} 5 

S| ale 3 ; 3. 
a -|Sa| 3 |& Locality. = ¥rom whom re- | Collected by— “ 
5 as| 31s ¢ : 2 
Bra |e oa | G g EI 
23 /63| 2 | 4 = 3 
oO oO i=) R vA 

11540 |....-. S175 2. June 26, 1873 | A. Campbell ....-. 

11543 |...... coli | esse ae sae PUNE 20/1873) |e COs newce= eoeene 

111544 |.-.-.. 2992 |.... Se une L451 873i 200s ae nce an 

| Witodt) |. < = S170) | - e|eew ces June 26, 1873 |..-.do ......-..... 

| [rsa ib a) I ..-.| Red River Settlement... |.-.-. Dr. Evans......-- 2 

| Hah ==. cc |bae oe pees PMontrealsCanadamcsss =| a2 2--2==-2---5|-2--=0--n--enece F5a,| SS eactad toe een Oo 
| UU ad Beer eee .---| Matamagaminque, Can |....--...----- T. Richards ...... 

43003 ----| Princeton, Minn ....... |.......------- O. E. Garrison.....| O. E, Garrison.....}.-. do. 

1644 | 1795 meee RAOINO 8 WS ia mecewenes-|hc-ecsscesee at Prof. S. F. Baird...) Prof.S. IF. Baird...) Skin and skull 

1076 .| Minneapolis, Minn ...... H. Mann, jr..--.-. H. Mann, jr...-.-- Alcoholic. 

TFG | a Sa | a seed Senda ee ote eee wan OO eeeaeetee ten ae G0 essen sseeae =| do. 

* Considerable additional material belonging to the Museum of Comparative Zodlogy, not here mentioned, has also 

been used. 
+ In the National Museum, Washington, D. C.; all the others in Museum of Comparative Zodlogy, Cambridge, Mass. 
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TabLe LXII.—List of specimens cramined of TAMIAS STRIATUS—Continued. 

From whom re- 
Locality. Raced Collected by— 

Corresponding num- 
ber of skull. 

Catalogue-number of Original number. When collected. Nature of specimen. | Sex and age. 

3 _A.E. Verrill . 

eo leasasel beceae| Seed poss : -| B. D. Verrill . 

-| Alcoholic. 

---do, 

: Skin. 

610) Peencdleeaens lees ners noeceesorcizcs| eat) comkbstoces Alcoholic. 

rest eeepen| beeen boce i '. Ieee en] ee APARSIS eee anae Skin. 

WORT REN EIS Boe peeseca cise oooceccioras .-- | J. B. Fulsome ..... Alcoholic. 

BoaOTE i ale Am hersteiNs eis sis ees =| eee eee i .M. .--do. 

sot retecontine| ee cO li eoSsascsaires --.do. 

bea eee do. 

SeScbericcsses)| bee c ...do. 

sa0ea ES .--do. 

do. 

-|...do, 

.--do. 

... do. 

..do. 

.do. 

do. 

John Vezey..-----|...do. 

F. W. Putnam.....|...do. 

L. Agassiz ..-...- .-. do. 

BAS Se Oops eace ake aseoce! msaoanocscesst : srogoconcetins Peal) sear econasal es fh} 

pemae U0 ivan cocsncas se ==e | Seaeeeeer ees : sassnoocosete| acs ..-do. 

SAcencecosca| SABT Gy seecosssccce ..-do. 

Bootes -|...do. 

soncesoantce Been WiSecencerencen| fits) st 

Dummer, N. H.......---|.....- Soest John Vezey..-.-.- 

Warwick, Mass .---2s2 25) oo ec cescccen> ¥F. W. Putnam. --- 

Massachusetts ........-.|........--.--- L. Agassiz ..-..-- 

vessel 

Waltham, Mass 

Essex County, Mass .... 

Woburn, Mass.......... 

eoadi@Maccaos ¢ Alcoholic. 

.| C. Clark. ..... G@iClavie ~--2-eeae ..-do, 

F. W. Putnam.....| F. W. Putnam ..-. |...do. 

J. G. Shute... -| J. G. Shute. -...--.]... do. 

Yellow Springs, Ohio. ... H. Mann, jr. - -|| H. Mann, jr---..--|-.. do. 

Western New York.....|.........-.--- L. Agassiz .....-- L. Agassiz ..----- .--do. 

Salont, Maas <2... <o220s)aencccaeaenees F. W. Putnam .-..-| F. W. Putnam ..-..|... do. 
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TABLE LXII.—List of specimens examined of TAMIAsS STRIATUS—Continued. 

% 5 

aol .| | 
2 a 5 rg 
8 [a r=) SS 
a \2 Bis 3 Ey From whom re- , By Se ep Locality. | ; Collected by— 
2 A oh see Ms S ceived. 

a os 

eeeiane | a | a g 
ir ao a 
ael|s-le/% E 
1S) o io) Dp 

| Nature of specimen. 

791 

ssncotee L. Agassiz . 

packassecsue ee tOO he enaae ceencn 

Hadley, Mass . W. Huntington.| T. 

Skin. 

..do. 

.-do. 

--do. 

..do. 

--do. 

.-do. 

..do. 

. do. 

.-do, 

---do. 

e200: 

seta 

. do. 

...do. 

.. do. 

.. do. 

...do. 

.-do. 

. -do. 

... do, 

...do. 

..-do, 

..do, 

2-200; 

..-do. 

..-do. 

.-do. 

..- do, 

. do. 

..do. 

CE) Gaemel Mee ad eee WWECD NASM eer tesa aa eelt eliana= sclese« .P. Chute ...... A. P. Chute .......|...do. 

CD esos Ba Sser] Seed pseeen OW esendatpaecaesad bAcOSeerecooss cee iS Goceaeateccs Om -e-ccses o> ..do. 

TUS || Seeseel eee Be PMLA, MARR = veneece a ilewes acaee sie nas D. Higgins......- D. Higgins......- ..do, 

1008 - > peed eres GU seendoocvsstices || ccactiess cay bord QOfemeesteasaas ay Vee penee ..do, 

AU ee ees aca l tease Oe peescceeeesecasn|eccscesas «css as OO Ses eroe ena SC) St nen e ee - do. 
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TaBLE LXII.—List of specimens examined of TAMIAS STRIATUS—Continued. 

el 4 
5 

eye |e E 
2 A 3 3 
E EI Fl © When From whom re- ee 

3 aa ale EEE. collected. ceived. SEE ae 3 
to [ae a q 9) 

Io Er ie al a S 5 
2 /5s| Bly | $ 
mee eet see al cas 3 
oS S) 5 eens meprieees [yen are iat Prenette als | 4 

be ceouleose Malden, Masa..........-|.......--.-...| D. Higgins........| D. Higgins........| Alcoholic, 

alpen St. Lawrence Co., N. Y..|...........---| J.-S. Foley .....:..| J.S, Foley ........| Skin. 

a Bese Fao sas Ce eee! Soares ee eee sce noose ses oeemd) brSelvamocte conccs |ocefit) 

So Bead eee CC IRRBR EERO EE aced Peceeetacrnsec|ocoe ll aasanmon cas pec lO Rene osscaccee| pactitns 

eel PSB poe Ch eae eer cop peer ae rae ney Ker tr ee ere ras: maori hemeroaaececel beetle 

Pe Bae cen peel eee oe O0ic< seams esecoscces| toevecaenstnse son sO 0 lew nace mee ene| roe U0 ent se menace | pat Os 

p55 bocccd| Hoes Eeae 2: OO oo cceseesenc+s one) eetecgnansann| aaenhO)- waceee aces =e sans UO (eee eaeeee mal on 

| Mount’Carrol), THe eee se Wcecccancst ee Dr. H. Shimer..... Dr. H. Shimer.....]... do. 

eo lees Essex County, N. ¥ .....|........------| Dr. S. E. Hale .....| Dr.S. E. Hale .....) Skin and skull. 

ScRD Bec cSacoscsa| scoSecrinssacce fice: C eeeseaeacsoe Rote. eteicucesancil Meat try 

Aug. 14,1855 | Prof.S. F. Baird...| Prof. S. F. Baird...|... do. 

Aug. 14, 1855 |.---do ..........-.. SoeeO tawelatiesteatsetn aon do. 

Aug. 14, 1855 |. 2 

Sept. —, 1855 D. Welsh .........|... 

Prof. S. F. Baird...) Prof. S. F. Baird. ..|... do. 

Beet posta soon. \32 BN As See Sod telat Ube Pa reseear |p ae 

Allegheny County, Pa...]..-. R. L. Walker... R. L. Walker. - 

PREP EL PE eae esac boca ---do else Ol ates 

Bees a Kose saan OS F. Cowan . .! F. Cowan ..... 

seesee| hos | bosses es ronso ose soce) ion ---do. Be WR SRe coe ad| oe 

sauce. U0xnccecesssesakene ---.do So ronesososcte 

Sect | pose ev OO ive sc cee eee ---do SOD eaesenee 

Sod pooceeit) Seer aaco asco ---do Cock rsgenntcooseec|2e 

Jecdonassecenehen SAO) - Mahia a oeeeane| taxcOOpesmankoes ae) oid 

at} Carligle, (Pa)s.cesss scent) |-eeaaSeeeeeas Prof. S. F. Baird...| Prof. S. F. Baird 

--| Chester County, Pa .....|-.-.......-.-- Dr. E. Michner....| Dr. E. Michner 

Palesacis fee tere eee seo eoeerel Temes dees so cnce hicceacereccnal pcos S855 ASss5 se pen) aseenussgoosd | tae 

Washington; DiC lo-2ce.|eeseses ences Dr. E. Coues ...... Dr. E. Coues 

SOceo= OO oweerepececteew ean eee eee eee tee eee eeeeers| te -.|..-do. 

ee Pee OEE Ae Soe! (oe ae 1 a C. Drexler ........ C. Drexler ......-.|.. .do, 

eae leverse do ................ | Feb, —,1859| Prof. S. F. Baird...| Prof. S. F. Baird...| Skin and skull. 

Georgia: ccs. sc-sseecneee ae ..| A. Gerbarct...,...| A. Gerhardt.......| Skull. 

.| Wayne County, Ind..... 3c ..| R. Mendenhall ....| R. Mendenhall ... | Skin. 

Independence, Mo......|.....--.-----+ J. G. Cooper. ...... J. G. Cooper. ....-.|... do. 

saree QU Soes-ncaceceess=+| May a0 ead fans nave ie 

ee A do ...-.....--2++--.| May 29, 1857,|.-.- 
‘Missouri's. 2-.22 2-2 - ick. | Soe aceeceuntee Dr. P. R. Hoy ..-.. Dr. P. R. Hoy ...-. Skin and skull, 

Saint Louis, Mo.........|.--..--------- Dr. G. Engelmann.| Dr. G. Engelmann.|...do. 

* In National Museum, Washington, D.C.; all the others in Museum of Comparative Zodlogy, Cambridge, Mass. 
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‘ TAMIAS ASIATICUS (Gmelin) Allen. 

Var. BOREALIS. 

Northern Chipmunk. 

Sciurus minor virgatus G. GMELIN, Act. Petrop. v, 1760, 344, pl. ix, fig. 1 (Siberia). 

Sciurus striatus PALLAS, Nov. Glirés, 1778, 378 (not S. striatus of Catesby and Linnwus); Zoog. Rosso- 

Asiat. i, 1831, 187—ScHREBER, Siiuget. iv, 1791, 790 (mainly).—DersmarEst, Dict. d’Hist. 

Nat. x, 1817, 121 (in part); Mam. 1822, 339 (in part).—Fiscner, Synop. Mam. 1829, 348 (in 
part). . 

Sciurus striatus, a asiaticus GMELIN, Syst. Nat. i, 1788, 150. 

Sciurus (Tamias) quadrivittatus RICHARDSON, Zo6l. Journ. iii, 1828, 579; Faun. Bor.-Amer. i, 1829, 184, pl. 
xvi (mainly). 

Tamias quadrivittatus WAGNER, AUDUBON & BACHMAN, BarirD, GRAy, and of other authors, in part.— 

Ross, Edinb. New Phil. Journ. xiii, 1861, 162; Nat. Hist. Rev. 1862, 274 (to 67° north). 

Tamias pallasi BarrD, Ann Rep. Smiths. Inst. for 1856, May, 1857, 55; Mam. N. Amer. 1857, 295. —LILLJE- 
BORG, Faun. ofver Sver. och Nor. Ryggr. 1871, 407. 

Tamias quadrivittatus var. pallasi ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 290. 

Tamias striatus KEYSERLING & BLasius, Wirbelt. Europas, 1840, 43.—WaGNErR, Suppl. Schreber’s 

Siiuget. iii, 1843, 231—Scurinz, Syn. Mam. ii, 1845, 47.—GIEBEL, Siiuget. 1855, 639.—Mip- 

DENDOREF, Sibirische Reise, ii, pt. 2, 1853, 83, pl. ii, fig. 10 (embryo).—Scurenck, Amur- 
Lande, i, 1859, 124.—Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 434. 

Sciurus uthensis PaLLAS, Zoog. Rosso-Asiat. i, 1831, 189 (melanistic). See also WAGNER, Suppl. Schreber’s 

Siinget. iii, 1843, 232.—MIDDENDOREF, Sibirischo Reise, ii, pt. 2, 1853, 83.—ScHRENCK, 
Amur-Lande, i, 1859, 125. 

Var. QUADRIVITTATUS. 

Rocky Mountain Chipmunk, 

Sciurus quadrivittatus Say, Long’s Exped. to Rocky Mts. ii. 1823, 45.—Haran, Faun. Amer. 1825, 180,— 

Gopman, Amer. Nat. Hist. ii, 1826, 137.—HaMILToN-SMITH, Griffith’s Cuvier’s An. King. v, 
1827, 255.—FIscHER, Synop. Mam. 1829, 350.—WaGNER, Schreber’s Siiuget. pl. cexiv, A 

(Tamias quadrivittatus in text). 

“ Spermophilus quadrivittatus F. Cuvier, Suppl. Buffon, i, Mam. 1831, 340.” 

Tamias quadrivittatus WAGNER, Suppl. Schreber’s Siiuget. iii, 1843, 234 (in part)—ScHinz, Synop. Mam. 

1845, ii, 44 —AUDUBON & BACHMAN, Quad, N. Amer. i, 1849, 195, pl. xxiv.—CaBor, Agas- 

siz’s Lake Superior, 1850, 52 (northern shore of Lake Superior; common).—Bargp, Mam. N. 

Amer. 1857, 297, pl. xx, fig. 2, head and feet (in part).—Sucktry, Nat. Hist. Wash. Ter. pt. 
iii, 1859, 97.—Maxriian, Archiv f. Naturgesch. 1861 81 (in part)—HaypDEN, Trans. Amer, 
Phil. Soc. Phila. xii, 1863, 145 (in part; mainly var. pallidus)—Gray, Ann. & Mag. Nat. Hist. 

3d ser. xx, 1867, 145 (in part).—SrevEeNson, Hayden’s Rep. U.S. Geol. Surv. Wyoming, 1871, 

462,_MrErr1aM, U. S. Geol. Survey Terr. 6th Ann. Rep. 1873, 663.—ALLEN, Bull. Essex Inst. 

vi, 1874, 57, 59.—Covrs & Yarrow, Wheeler’s Expl. and Surv. West of 100th Merid. vy, 

Zo6l. 1876, 117.—GRINNELL, Ludlow’s Black Hills of Dakota, 1876, 82.—HENSHAW, Ann. Rep, 

Chief Engin. for 1876, App. JJ, 1876, 311 (Southern California). 

Tamias quadrivittatus var. quadrivittatus ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 289. 

Tamias minutus BACHMAN, Journ. Acad. Nat. Sci. Phila. viii, 1839, 77 (young); Townsend’s Narrative, 

1839, 323.—WAGNER, Archiv f. Naturgesch. 1843, pt. ii, 44 (same).—ScHINnz, Synop. Mam. ii, 

td 1845, 48. 

Var. PALLIDUS. 

Pale Chipmunk, 

Tamias quadrivittatus AUDUBON & BACHMAN, BarrD, GRAY, 1nd others, in part.—HaypDEn, Trans. Amer. 

Phil. Soc. Phila. xii, 1863, 145.—GRrINNELL, Ludlow’s Ree. Black Hills, 1875, 81. 

Tamias quadrivittatus var. pallidus ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 289.—Cougs & Yarrow, 

Wheeler’s Expl. and Sury. West of 100th Merid. v, Zool. 1876, 117. 
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Var. TOWNSENDI. 

Townsend’s Chipmunk, 

Tomias townsendi BACHMAN, Journ. Acad, Nat. Sci. Phila. viii, 1839, 68; Townsend’s Narrative, 1839, 321.— 

Waaner, Wiegmann’s Archiv, 1343, pt. ii, 44.—AuDUBON & BacHMAN, Quad. N. Am. i, 1849, 

159, pl. xx.—BarrD, Mam. N. Am. 1857, 300, pl. xlv, fig. 4 (skull); pl. v, fig. 2 (“‘ var. cooperi” ; 

animal).—CoopEr, Nat. Hist. Wash. Territory, pt. iii, 1859, 80.—SucKLEy, ib. 97, 122.— 

Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 435. 

Tamias townsendi var. coopcri BAIRD, Mam. N. Am. 1857, pl. v (name on plate). 

Tamias hindsii Gray, Aun. and Mag. Nat. Hist. x, 1842, 264; Zo6l. Voy. of Sulphur, 1844, 34, pl. xii, fig. 1; 

Ann. and Mag. Nat. Hist. 3d ser. xx, 1567, 435. 

Tamias cooperi BAtRD, Proc. Acad. Nat. Sci. Phila. vii, 1855, 334; Mam. N. Am. 1857, 301, foot-note. 
Tamias quadrimaculatus Gray, Ann. and Mag. Nat. Hist. 3d ser. xx, 1867, 435. 

Var. DORSALIS. 

Gila Chipmunk, 

Tamias dorsalis BatrD, Proc. Acad. Nat. Sei. Phila. vii, 1855, 332; Mam. N. Am. 1557, 300, pl. xlvi, anima] ; 

U.S. and Mex. Bound. Survey, ii, pt. ii, 1859, 37.—Gray, Ann. and Mag. Nat. Hist. 3d ser, 

xx, 1867, 436.—Cougs, Amer. Nat. i, 1867, 358; Proc. Acad. Nat. Sci. Phila. 1867, 134 (Arizona). 

Tamiag quadrivittatus var. dorsalis ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 290.—CovuEs & YARROW, 

Wheeler’s Expl. and Surv. West of 100th Merid. v, Zo6l. 1876, 119. 

Var. BOREALIS. 

Northern Chipmunk. 

VARIETAL CHARS.—Size of var. ¢ownsendi or smaller. Length of head 

and body 5.50; of tail to end of vertebrae 3.92 ; to end of hairs 5.00 (Pallas). 

Above, pale yellowish-gray, with a faint wash of brownish-fulvous on the 

sides; back with five lines of black, alternating with four lines of yellowish- 

gray, all of nearly equal breadth and rather sharply defined; beneath, gray- 

ish-white ; sides of the head with two narrow lines of grayish-white extending 

from the nose to the ear, separated by a brownish-black stripe; a narrow , 

blackish-brown stripe above the light ones, and another below them. The 

middle black stripe of the back extends from the occiput to the base of the 

tail. The next on either side begins at the front edge of the shoulder and 

extends also nearly or quite to the base of the tail; the outer on either side 

extends only from the posterior edge of the shoulder to the hip. The black 

stripes are either not at all or only very faintly edged with pale rufous. The 

tail above is blackish, with the hairs pale yellowish. at base, crossed by a sub- 

terminal bar of black and tipped with white. The lower surface of the tail 

is pale yellowish centrally, with a subterminal border of black edged with 

yellowish-white. 

Hasrrar.—Northeastern Europe, Northern Asia, and Northwestern North 
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America southward nearly to the United States, decreasing in size and 

becoming brighter in color southward, in the interior, and thus passing grad- 

ually into var. guadrivittatus. 

Var. QUADRIVITTATUS. 

Rocky Mountain Chipmunk. 

VaRIETAL CHARS.—Length of head ard body 4.50 to 5.00; of tail to end 

of vertebrae about 3.50; to end of hairs about 4.50. Pattern of coloration 

strictly the same as in var. borealis, but the colors brighter, with much more 

rufous, and the size smaller. Under parts sometimes faintly tinged with fulvous. 

The black dorsal stripes are edged and more or less mixed with rufous; the 

light stripes, particularly the outer, are whiter, varying from grayish-white to 

pure white; the sides of the body, especially anteriorly, are bright reddish- 

ferrugineous; the tail yellowish-rusty, with a subterminal border of black 

edged with yellowish. 

Hasirat.—Middle and southern portions of the Rocky Mountains, from 

near the northern boundary of the United States to New Mexico. Also in 

the mountain-ranges, thence westward to the Pacific coast, and in the Black 

Hills. Most specialized in the mountains of Colorado. Passes insensibly, at 

the northward, into var. borealis; at the eastward and in the Great Basin, 

into var. pallidus; in Northern California and Oregon and in the Bitter Root 

and Cascade Ranges, into var. townsendi. 

Var. PALLIDUS. 

Pale Chipmunk. 

VARIETAL CHARS.—Smaller and paler than var. quadrivittatus. Length 

of head and body 4.25; of tail to end of vertebrae 3.25; to end of hairs 4.00 

to 4.25. General color above pale whitish-gray, the sides slightly washed 

with pale fulvous. The dark dorsal stripes are dusky, faded reddish-brown ; 

outer pair of light stripes nearly white, inner grayish-white; generally only 

the middle dark stripe decidedly blackish. Yellow of the tail very pale 

clay-color. 

Hasirat.—The dry plains of the Upper Missouri and Yellowstone and 

the desert plains of the Great Basin. Everywhere passing into var. guadri- 

vittatus at the edges of the wooded mountain-ranges, of which it is merely a 

depauperate pallid form. The prevalent form over the plains of the Yellow- 
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stone and adjoining region, and of the arid districts of Wyoming, Southern 

Idaho, Utah, Nevada, Arizona, and New Mexico. Reaches an extreme phase 

of specialization in the Yellowstone region in respect to both pallor and 

smallness of size. 
Var. TOWNSENDI. 

Townsend's Chipmunk. 

VARIETAL CHARS.—Size large, equalling that of Siberian specimens of 

var. borealis. Length of head and body 5.30; of tail to end of vertebrae 4.25 ; 

to end of hairs about 5.00. General color above nearly uniform dull rusty- 

brown, with usually five (sometimes only three) distinct longitudinal stripes 

of black. Intervals between the dark stripes generally, but not always, some- 

what lighter than the general color; sometimes much lighter (yellowish-gray); 

occasionally the outer light stripes are clear grayish-white. Markings on the 

head the same in number, size, and position as in the preceding, but the light 

ones are more rufous and the dark ones blacker. The tail-hairs are deep 

rust-red at base, with a subterminal bar of black and clear grayish-white tips. 

Hasirat.—Pacific coast, from Northern California to British Columbia ; 

at the southward and eastward passing into var. guadrivittatus and at the 

northward into var. borealis. Most specialized near the mouth of the Colum- 

bia River, where it attains the largest size and darkest tints. 

Var. DORSALIS. 

Gila Chipmunk. 

VARIETAL CHARS.—Of medium size for the species, being intermediate in 

this respect between the extreme phases of vars. townsendi and quadrivittatus. 

General color above ashen-gray, varied slightly with yellowish-brown ; sides 

pale dull yellowish. Dorsal surface with a single blackish stripe along the 

middle of the back, extending from the occiput to the base of the tail. The 

other dorsal stripes are nearly or quite obsolete, though generally traceable ; 

the outer white stripes generally more distinct than the others. Hairs of the 

tail pale rust (sometimes bright rusty-red) at the base, with a subterminal 

border of black edged with whitish. Markings of the head as in the otier 

forms; the light stripes rather whiter (sometimes nearly pure white) than 
usual in the others. 

A desert phase of var. cownsendi, holding the same relation to that form 
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that ver. pallidus does to var. quadrivittatus—a light gray form, in which all 
the dorsal stripes, except the central one, are nearly obsolete. I have yet to 
see a specimen in which there are not faint indications of the others. The 
specimens thus far known are nearly all from the desert region adjoining 
the Gila River. 

Hapirat.—Southwestern New Mexico and adjoining portions of Arizona 
and Nevada. 

GENERAL REMARKS ON TAMIAS ASIATICUS AND ITS VARIETIES. 

DirFERENTIAL CHARACTERS.—As already noticed under the head of T. 
striatus, the present species finds its nearest ally in 7. striatus. In size, there 

is little difference between the larger varieties of T. asiaticus and T. striatus, 

the latter averaging rather the larger than any form of the former. The 

longer tail, different. coloration, and presence of two upper premolars in 7. 

asiaticus, as compared with T. striatus, serve at once to distinguish the two 

species. TT. asiaticus differs too widely from either T. lateralis or T. harrisi 

to render a comparison with them necessary. 

While the five varieties of 7. asiaticus above characterized so thoroughly 

intergrade that they are not to be trenchantly defined, the extreme’ phases of 

differentiation are often quite widely diverse, and would require recognition 

as distinct species were they not found to be so inseparably connected. The 

extremes of the series in size as in color are vars. pallidus and townsendi, and 

are developed where the conditions of environment are the most diverse. 

Specimens from the same locality, of either variety, differ very considerably 

in color, and sometimes agree quite closely in this respect with the average 

type from a quite distant region. Thus, occasionally, specimens are met with 

in the wooded mountainous districts of Colorado that closely approach the 

pale form of the open arid plains. As will be seen from the subjoined lists 

of specimens, a considerable portion of the specimens I have had before me 

are as well referable to one variety as to another. These, as a rule, come 

from regions intermediate to the localities where the several forms above 

recognized reach respectively their greatest degree of differentiation. 

Specimens from the northern portions of the continent are almost 

indistinguishable from others from Siberia. The two examples of the Sibe- 

rian animal I have had an opportunity of examining correspond in every 

detail with examples from the Mackenzie River district and other northern 
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localities, as well as with the detailed descriptions given by authors of the 

Old World form. Examples from Fort Resolution, Fort Rae, Fort Liard. 

Fort Simpson, and Nelson’s and Mackenzie Rivers are much paler than 

those from the region more to the southward, with less rufous edging to the 

black stripes of the back (many of them being quite without such edging, 

just as in Siberian examples) and less rufous on the sides of the body. 

Specimens taken along the forty-ninth parallel are intermediate between 

those from the far north and the bright richly-colored phase commonly met 

with in the mountains of Colorado. Many of the specimens from the Black 

Hills of Montana are equally rich in color with those from Colorado, being, 

in most cases, absolutely indistinguishable. Others of like tint come from 

the Uintah and Sierra Nevada Mountains In the Coloradan or quadrivittatus 

form, the rufous of the sides assumes a peculiarly rich, lively tint of rust, the 

light dorsal stripes are whiter, and the dark ones are more intensely black 

and more narrowly edged with rufous. A much paler form is met with on 

the plains east of the Rocky Mountains, wherever the species is represented, 

becoming palest in the Mauvaises Terres region, where it also decreases very 

much in size. The form met with in the Rocky Mountain ranges north of 

the South Pass is larger, and has the rufous parts of a duller brown than is 

seen in the form which prevails in the mountains more to the southward. 

In the Bitter Root and Cascade ranges, the size still further increases, and 

the colors become still duller and heavier, passing here into the very large 

and peculiarly dark form of the coast region of Washington Territory and 

British Columbia. In this phase, the rufous tint of the sides no longer 

brightly contrasts with the general color of the dorsal. surface, which has 

become of a nearly uniform shade of dull yellowish-rusty-brown, varied with 

three or five (generally five) more or less strongly defined longitudinal stripes 

of black ; in many instances, the spaces between the stripes are not different in 

tint from the general color. In some cases, the general color is so dark that 

the outer black lines are effectually obscured, and the others are only dimly 

defined. In other examples, from the same region, the intervals between the 

dark lines are decidedly lighter than the general surface, varying in some 

specimens (especially the outer stripes) to grayish-white. The hairs of the 

tail become deep reddish-brown at the base, and tipped with white instead 
of yellowish-white. In passing southward, the size decreases, the general 

color lightens, especially on the sides, and the light and dark stripes become 
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more strongly differentiated. Specimens from Northern California show a 

strong resemblance to specimens from the Rocky Mountains near the forty- 

ninth parallel, and from the Bitter Root region; in some cases the white 

edging of the tail in the Californian form being the only really distinctive 

feature. Further southward still, in Southern California, the general colors 

become still paler and the dorsal surface grayer. The tail, however, retains 

the greater blackness and whiter edging which characterize the townsendi 

type. The desert region of the Gila River presents also a quite peculiar type, 

in which the general color of the dorsal surface becomes of a nearly uniform 

ashen-gray, with all the stripes obsolete except the middle one. Very few 

specimens of this form have as yet been received, and from finding occa- 

sionally specimens from other regions, and even also in another species 

(T. striatus), with the stripes but faintly developed, it seems possible that 

this form may be scarcely entitled to varietal recognition. I have seen speci- 

mens from the Great Salt Lake Valley and from Colorado with all the stripes 

except the central obsolete. Field observers, however, refer to it as a com- 

mon form in Arizona and neighboring regions. In its rather full, bushy, 

white-edged tail and rather large size, it evidently finds its nearest ally in 

the Pacific-coast type, of which it is probably the desert representative. 

No. 3385, from Fort Defiance, New Mexico, however, agrees with var. gua- 

drivittatus, except in the obsolescence of the stripes, the sides being strongly 

fulvous. 

According to von Schrenck, the Asiatic animal presents everywhere great 

constancy of coloration. Even those of the partly open prairie-country of 

the Ussuri, he affirms, differ not in the slightest degree (zeigen jedoch nicht 

die geringste Verschiedenheit) from those of the coniferous forests about the 

mouth of the Amur River. He further adds that a specimen brought by 

Temminck from Japan was not in any way different from those from the 

Asiatic continent.* So far as can be at present determined, the Siberian 

animal differs far less from that found in boreal America than does the latter 

from the form found in the Upper Missouri Bad Lands, the mountains of 

Colorado, or the region around Puget’s Sound, or than these several strongly 

marked but demonstrably intergrading forms do from each other. 

From the subjoined tables of measurements, it will be seen that the vari- 

ation in size among American specimens ranges from an average length of 

* Amur-Lande, pp. 124, 125. 
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4.00 to 4.20 in the typical pallidus (from the Yellowstone Plains) to 5.25 in 

the ¢ownsendi type of the northwest coast; that the latter fully equals, and 

probably exceeds, in size the Siberian type; and that those from the Pacific 

coast are considerably larger than those from the interior, from localities hav- 

ing the same latitude; also, that in the interior there is a well-marked 

decline in size southward.* The difference in dimensions between the 

smallest and largest form is about one-fourth of the average size of the whole 

series. The skull in var. ¢ownsendi has an average length of about 1.55, 

against 1.25 for the same measurement in var. padlidus. 

Specimens from the eastern base of the Rocky Mountains, in latitude 

49°, and from the Uintah Mountains and the region north of Fort Bridger, 

present a peculiar dull brownish phase of coloration, with the stripes very 

distinct and the sides pale. These are about equally well referable to either 

of three varieties, namely, borealis, pallidus, and quadrivittatus, though per- 

haps they most resemble borealis. They also show an approach to the dull, 

heavy tints of var. townsendi; particularly is this true of those from the 

Uintah Mountains. 

The striking amount of variation with locality among the American 

forms of Tamias asiaticus, and its exact correlation with differences in the 

conditions of environment, make this one of the most instructive and interest- 

ing groups among North American Mammals. These correlations seem to 

have been first noticed by Dr. J. G. Cooper,t who, as early as 1869, in 

speaking of the pale form of Tamas “‘quadrivittatus” of the Upper Missouri 

Bad Lands, called attention to the difference in color seen between specimens 

inhabiting the open plains and the forests, and expressed his belief that the 

pale form of the Plains owed its paler tints and smaller size ‘to the influence 

of more sunlight and heat, combined with inferior food”. He adds:—* Varia- 

tions in color connected with exposure to the sun and heat, are noticed in 

T. townsendi and T. striatus, as well as in other animals, so that allowance 

must be made for such influences in the determination of species. The 

variety found by me in 1863, at the Clickatat Pass, Cuscade Mountains, 4,500 

feet above the sea, and at first named T. coopert by Professor Baird, is so 

nearly intermediate between the form found on the west (7. townsendi) and 

* Unfortunately, I inadvertently omitted to take measurements of the northern specimens at the 

time (three years since) I had the whole material before me, which bas since been widely dispersed. 

t Amer. Nat. vol. ii, pp. 530, 531. 
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that on the east of those mountains (7. guadrivittatus) as to suggest a doubt 

of their distinctness, and at least a suspicion of a hybrid race.” 

SYNONYMY AND NOMENCLATURE.—As already shown (see anted, under 

Tamias striatus), the Old World form of Tamias was formerly confounded 

with the species of Eastern North America under the name Tamas striatus, 

which is still by many writers retained for the Old World type, though orig- 

inally based exclusively upon the Striped Ground Squirrel of Eastern North 

America. The use of the name striatus, in this restricted sense, by Linnzus, 

in the tenth edition of the Systema Naturee, renders it unequivocally pertinent 

to the latter species, and to that alone. The name striatus was first applied to 

the Siberian animal by Pallas twenty years after the publication of this edition 

of Linnzeus’s work, Pallas supposing it identical with the striatus of Linneeus. 

The first name distinctively applied to the Europeo-Asiatic form was asiati- 

cus, given by Gmelin, in a varietal sense, in 1788, who properly discrimi- 

nated the two forms, and correctly assigned their habitats and their synonymy. 

Professor Baird, apparently overlooking this fact, supposed, as late as 1857, 

that the Old World Tamias was without a name, and bestowed upon it that 

of pallast. The only objection to asiaticus is its unfortunate geographical 

significance, since the Old World forms prove to be specifically the same as 

several of the forms of Tamias of Western North America, subsequently 

named quadrivittatus, townsendi, dorsalis, etc. Rigid adherence to the rule of 

priority renders it necessary to adopt asiaticus as the specific designation also 

of the American forms of this group, which will stand as above, namely, 

Tamias asiaticus vars. quadrivittatus, townsendi, ete. 

The Sciurus uthensis Pallas, known only from Pallas’s description, is 

commonly believed to have been based on a melanistic example of the com- 

mon form. ‘The species was originally described by Pallas, in 1831, from 

skins brought from the river Uth. The examples were wholly black, with 

five white dorsal stripes and a white streak on the throat and breast.* 

Middendorff, von Schrenck, and other explorers have since diligently searched 

the same general region without meeting with other examples, and incline to 

the opinion that it is merely a melanistic form of the common species. The 

* Pallas states, in his diagnosis, ‘‘S. auriculis imberbis, corpore atro strigis dorsalibus quinis albis”. 
It is further described as smaller than Sciwrus striatus, with smaller ears and relatively shorter tail, but 

with the dorsal stripes similar (“‘strig dorsi item similes”), and with a longitudinal band of white on 

the throat, extending from the lower lip to the breast. 

51 M 
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single black specimen of J. striatus I have seen was also marked on the 

throat with a longitudinal stripe of white, but was elsewhere wholly black, 

GEOGRAPHICAL DISTRIBUTION.—The most easterly points from which I 

have seen specimens of this species are the northern shore of Lake Superior 

and Nelson’s River, Hudson’s Bay Territory. To the northward it ranges 

nearly to the Barren Grounds.* In the United States, it is met with all along 

the forty-ninth parallel; it is common in the Bad Lands of the Upper Mis- 

souri and Yellowstone Rivers, in the Black Hills of Dakota, and in the eastern 

foot-hills of the Rocky Mountains southward to New Mexico. It is repre- 

sented by some one of its forms’ thence westward to the Pacific coast, and 

as far southward as Arizona. In respect to the distribution of the several 

varieties, little need be said in addition to the remarks respecting their habi- 

tats already given. The ranges of vars. pallidus and quadrivittotus curiously 

interblend, the latter occupying the wooded mountain-ranges of the Rocky 

Mountain plateau, while the former occurs generally over the sterile plains 

and desert areas from the Great Plains east of the Rocky Mountains to the 

Great Basin. Kast of the Missouri, the species appears to occur only in 

Northern Minnesota and Northern Dakota, its range gradually extending 

southward west of the Missouri. In the Upper Missouri country, Dr. Coopert 

found them in the Bad Lands fifty miles west of Fort Union, and at the 

eastern base of the Rocky Mountains. I found them also common in the 

Bad Lands of the Yellowstone River, { and even as far eastward as the Little 

Missouri, and they occur doubtless thence westward to the Rocky Mountains, 

wherever there is shrubbery. 

In the Old World, this species ranges from the shores of the Okotsk 

Sea westward over the whole of Northern Asia, and to the Dwina River in 

European Siberia. According to von Schrenck, it occurs on Saghalien Island, 

as far southward on the mainland as Hadshi Bay, in lat. 49°, and in the inte- 

rior along the whole course of the Amur River and its tributaries. The 

same writer states that Temminck obtained it in Japan. 

* Respecting its range in the Fur Countries, Mr. Donald Gunn observes :—“ I have not seen any of 

them in the Severn River District; but they are at Oxford House and Nelson River, They may inhabit 

other localities to the northeast of Lake Winnipeg.”—( IS. Notes in the Smithsonian Institution.) 
Mr. B. R. Ross gives its range as extending to Fort Good Hope, but as being “rare at Fort Simp- 

son and north of Liard’s River. At Forts Resolution and Liard, these animals are very destructive to 
such garden prodace as is raised there.”—(J£S. Noles in Smithsonian Institution.) 

tAmer. Nat. vol. ii, p. 530. 

} Proc. Bost. Soc. Nat. Hist. xvii, 1874, 43. 
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TABLE LXIII.—Measurements of four specimens of TAMIAS ASIATICUS var, BOREALIS. 

a 
From tip of nose | Tail to end a ie ape Length of- 3 

Ea 
- A 5 Remarks. 

eS & ) 6 3 
=I a . & & 2 

A & : S Z g a é 3 Eom = = 2 = i 
ES S a s Gi 5 = 3 
8 io) H > q & ios) A 

0.69 | 1.87 | 5.50 | 3.92 | 5.00 | 0.75 | 1.33 |...... From Pallas, Nov. Spec. Glires, p. 383. 

nA 4.33 |......|......|Skin.| From Wagner, Suppl. Schreber’s Siiuget. iii, 233. 

3.30 | 4.15 | 0.85 | 1.40 |..do 

1971 | Eastern Siberia.| .-.---|_----.| 5.50 |.--...|.-.-..]..-..- 1.40 |..do . 

TaBLE LXIV.—Measurements of thirty specimens of TAMIAS ASIATICUS var. QUADRIVITTATUS. 

. i 

3 5 From tip of nose to— ream Length of— E 

Sele ee é aulpeneealeaes 
= é 2 Sy les aes 2 
3 & ale reel Leave § lott [Neg = rad | ce Sh |e See |e 3 
eS ejetea|ol/al/e late lala) «2 

42733 1.32 | 1.64 | 5.40 | 3.85 | 4.75 | 0.72 | 1.40 |...... Fresh 

*2734 1.30 | 1.45 | 4.60 | 3.15 | 4.00 | 0.75 | 1.25 |...-.-].... do. 

#2739 1,27 | 1.45 | 5.00 | 2.20 | 3.80 | 0.72 | 1.23 |......].... do. 

*2736 1,20 | 1.40 | 4.25 | 3.25 | 4.25 | 0.70 | 1.17] -.-.. --.do. 

"2737 1.23 | 1.42 | 4.85 | 3.40 | 4.30 | 0.70-] 1.20] -....] -. do. 

42738 | 815 | Fairplay, Park County, Colo .-..| 9 | 0.70 | 1.15 | 1.30 | 4.45 | 3.00 | 4.40 | 0.70 | 1.15 |.-.-..|..-. do. 

*2739 | 893 | Montgomery, ParkCounty,Colo.| © | 0.60} 1.10 | 1.35 | 3.85 | 3.10 | 4.00 | 0.57 | 1.13 |......].-. do. 

*2740 0. 67 | 1.10 | 1.40 } 4.38 | 3.£7 | 4.22 | 0.65 | 1.27] -.-..]..-. do. 

*274L 0.56 | 1.05 | 1.27 | 3.45 | 3.65 | 4. 0. 1 

*2742 0.60 }...-.. wees | Sian |) ede: |) Se 0. 1 

42743 0.70 | 1.15 | 1.35 | 4.15 | 3.45 | 4. 0. 1 

*2744 0.65 | 1.20 | 1.40 | 4.50 | 3.60] 4. 0. 1 

Sects 1664 | Percy, CarbonCounty, Wyo. Ter-|--. | 0.62 | 1.10 | 1.27.| 4.00 | 2.50 | 3. 0. 1 

£5pés04| Perea Fort Garland, Colo...........--.| & | 0.55 | 1.10 | 1.35 | 4.50 | 3.25 | 4. 0 1 

9 | 0.55 | 1.12 | 1.30 | 4.70 | 3.50} 4. 0. 1 

Q | 0.50 | 1.10 | 1.25 | 4.30 |] 3.10} 4. 

do | 0.50 | 1.10 | 1.28 | 4.55 | 3.50] 4. 

- o | 0.60} 1.13 | 1.30 | 4,50 | 3.50] 4. 

tet ta 9 | South Park, Colo.......-...-..--|---.| 0.50 | 1.10 | 1.37 | 4.55 | 3.60 | 4.6 

Sachs 116 | Twin Lakes ...............--.--|----| 0.53 | 1.08 | 1.35 | 4.25 | 3.40 | 4. 

711994 | 4518 | Chief Mountain Lake. .-.....--- Q | 0.55 | 1.20 | 1.50 | 4.20] -2...) 4. 

F11990 o | 0.55] 1.20 | 1.50 | 4.10 | 4.25] 4. 

711926 2 | 0.50 | 1.30 | 1.50 | 4.75 | 3.70 | 4. 

fL1988 Co) eee feoeeeel Pesece 4,00 |...... 4. 
F11992 o | 0.55 | 1.20 | 1.50 | 4.10 | 4.30 | 5.10 | 0.60 | 1.20 }.-----].--. do. 

F11995 Q | 0.55 | 1.20 | 1.50 | 4.40 | 4.10] 5. 00: | 0.60) | 13.20) }-. 22.2]... do. 

711989 o | 0.55 | 1.30 | 1.50 | 4.40 | 3.30 | 4.70 | 0.60 | 1.30 }--..-.].-.. do. 

741993 of | 0.55] 1.20] 1.50 | 4.25] 3.75 | 4.75 | 0.65 | 1.30 |.--...].... do. 

t11991 do | 0.60 | 1.30] 1.50 | 4.90 | 3.60} 4.60 | 0.70 | 1.30 ]......).... do. 

411987 of | 0.55 | 1.20] 1.50 | 4.20 | 4.00} 4.80 | 0.62 | 1.20 ]......].--. do, 

* Specimens in Museum of Comparative Zoélogy, Cambridge, Mass. 
t The specimens from Chief Mountain Lake, 49th parallel, were measured fresh by Dr. Coues; they show considerable 

approach in coloration to var. borcalis. 
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TaBLle LX V.—Measurements of eleven specimens of TAMIAS ASIATICUS var. PALLIDUS.” 

q : Tail to end ¢ 
5 From tip of nose to— a eto Lengthof—| * 4 

: z 
: Locality. ] ; 5 5 : ve aS g 3 hits S 
2 S 2 . & cS © { 
s : B, :/3si|e2 = 5 : 3 Me Bee Bier alee Pll elec ees 
5 CAST Miter {lets |e eles 7) al Es 4 

2470 ----| 0.50 | 1,07 | 1.35 | 4.05 | 2.95 | 4.10 | 0.61 | 1.18 Alcoholic. 

2471 ---.{ 0.50 | 1.10 | 1.30 | 4.10 | 3.10 | 4.00 | 0.55 | 1.20 |....do. 

2472 |. .---| 0.55 | 1,09 | 1.26 | 4.20 | 3.00 | 4.50 | 0.60 | 1.21 |....do. 

2473 j....| 0.50 | 1.10°] 1.39 |...... 3510) Feacen 0.50 | 1.20 |....do. ; 
649 | Fort Sarpy, Yellowstone River. Boe URRY | -aceos 1.33 | 4.00 | 3.50 | 4.50 | 0.60 | 1.17 | Skin. 

2475 | Mouth of Judith Rivor ..-........-..--.---.--|. ---| 0.50 | 1.10 | 1.34 | 4.20 | 3.35 |-..... 0.55 | 1.20 | Alcoholic. 

2476) |-o- = E GO eee eee cieep) oeece eee eee eee eee -- | 0.50 | 1.10 | 1235 | 4.30 | 3.59 | 4.40 | 0.50 | 1.22 |... .do. 

“1908 | Black Hills . reps | seemed esac 1.50 | 5.00 | 3.25 | 4.50 |....-.. 1.20 | Skin. © 

1907; || Pole Creek. scence. choo=eeet sc sacee seems fel Poe abel fsose elo casos 5.36 | 2.90 | 3.25 |.--... 1,15 |....do. 

TONG) (EN OER PLAC =a oma namic ete ee ee are CT | eer ee 1.50 | 5.00 | 3.25 | 4.25 |.-.... 1.15 |....do. 

1919))|"eoeae (ON ed SO eer Bes ns CR Ce pemsno stacks (ofp [pceces ce To25)||eeanes S025" |" 42100))|5 oo. 2) 0-= eee do. 
1 

*Compiled from Baird’s Mam. N. Amer. p. 299. 

TABLE LXVI.—Measurements of twelve specimens of TAMIAS ASIATICUS var, TOWNSENDI.* 

: : : 
5 From tip of nose to— Laas Length of— a 

: é 
3 Locality. : Pa s | = % 
B xs i g 

2 Peepers cpus ier fies Jide 
arcu fons fccseal iret atelier Slicers I 3 

5 | Fh °|, 64-2) | Ef) Jr pa lela thle He 

1302 '| Cape Flattery, Wash. Ter.........------...... 2 | 0.65 | 1.35 | 1.60 | 5.30 | 4.70 | 5.50 | 0.80 | 1.45 | Alcoholic. 

2414 1/'Steilacoom,) Wnsh: Ter ..--...cpascieeasenceenee Q | 0.70 | 1.30 | 1.60 | 5.30 | 4.00 |...... 0.70 | 1.50 |.--.do. 

2415 9 | 0.70 | 1.30 | 1.60 | 5.20 | 4.117 | 4.90 | 0.70 | 1.30 |.--.do. 

2416 2 | 0.70 | 1.35 | 1.60 | 5.40 | 4.30 | 5.00 | 0.90 | 1.40 |....do, 

2417 Of teases 1.35 | 1.60 | 5.00 | 4.20 | 4.90 | 0.80 | 1.35 |... do. 
2418 9 | 0.65 | 1.35 | 1.60 | 5.30 |...... --- | 0.80 | 1.35']....do. 

2419 2 | 0.69 | 1.30 | 1.5 5.10 | 4.20 | 4.70 | 0.80 | 1.40 |..-.do. 

2420 GOP) Cer UW Ss UTP! Bares tae 18 ese ae ee 0.80 | 1.40 |....do. 

2421 2 | 0.65 | 1.30 | 1.60 | 5.20 | 4.20 | 5.00 | 0.50} 1.40 |....do. 

2422 oc | 0.60 | 1.30 | 1.50 | 4.50 | 3.85 | 4.70 | 0.80 | 1.30 |....do. 

1582 oi |BEeeee|/-S555 1,80 | 5.25 | 4.08 | 5,16],-....!.----. Skin. 

2477 -- | 0.73 | 1.52 | 1.80 | 5.60 | 4.60 | 5.40 | 0.82] 1.50 | Alcoholic. 

* Compiled from Baird’s Mam. N. Amer. p. 303. e 

TABLE LXVII.—Measurements of three skulls of TAMIAS ASIATICUS var. PALLIDUS. 

: Pevlles & o ‘3 
k mS 2 ae 2o 2 od 
a = 5 |e as] -- ls 

: Z| 2/8 £2) 8 [28s . oy ot ~ 4 

8 5 (aS [af alo. Ba ae | bee) Se eee 
3 piesoh Beh S18 ete aa Nero ee FE Locality. 4 - | 3 E e | ae) oe Pk a a | 9 
: al2 (ehelhe| ge (es eies2 14 1S 
é B= i eaten VecaDied| V1b Vatfa THe fete rsh s[tpetsieed ES AEs) eqs IS 
5 q 2 2 5 8 Soa Peep (b= oth Ne Perel eS f= | & 
0 a a ° 5 2 2 Aele 6) -s Ss g my = 

3 | S| [ce Mea ee ect list cal ola ee = ; e = = a 
= (ts ha ele be al felon llsrienl | Sele Sele |S 
o n| A 5 A a A a) bp bp |p p Hy R 

Yellowstone River.......... of | 1.25 | 0.75 | 0.31 | 0.38 | 0.11 | 0.20 | 0.40 | 0.60 | 0.16 | 0.12 | 0.20 | 0.71 | 0.35 

Pole Creek, Wyo. Ter ..---. ---| 126 | 0.75 | 0.31 | 0.38 |.. 

Seo doobao-as bacesose Scones © | 1.22 | 0.66 |.0.30 | 0.39. }-..-_.]--.... 
} 
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TaBLeE LXVIII.—Measurements of three skulls of TAMIAS ASIATICUS var. TOWNSENDI. 

Sica mmm pe ee 

| SIRE ele | | 
2 leds llgee ales 2 \2 
= I a |s a8| 3 j/aals 

Ble = Peous- |S Sl ce eee 
g Leslee |2ehs [Pelee lane 
= " : 3 Beye Se Sea) eres cae | fee 
| Locality. 4 E 2 E ela oe | oo |B a] = =a 
S ; p= 16 =< Re g! & & pt = on) 2 5 o EI a = = a a a | OE ee eS hic i= a 
3 SE ee a |e obae |e |3 08) |) ese elle 

CU Sea teal sce [eaten Mey esti Se HIER eal Pee 
— = 2 a = = = ew Sles I holes I > 
S a|3/2/2)]2| 3 i2ele8| 2 leelee| 2} & a 5 =| bere Gi Gi a |ahlaa| mw laslas| & 2 
6) i= o A a A A |b Bb Bb |p p P| 3 

2409 | Redwood, Cal.....-.2225.22...- 1.60 | 0.89 | 0.36 | 0.50 | 0.16 | 0.24 | 0.54 | 0.80 |-22.2.]..... ~| 0.26 | 0.86 | 0.44 

6891 | Washington Territory. --..--.-- 1.52 | 0.85 | 0.37 | 0.48 | 0.13 | 0.26 | 0.50°| 0.76 | 0/24 | 0.16 | 0.25 | 0.85 | 0.38 

2226 | Cape Flattery, Wash. Ter .....- 1.46 | 0.80 | 0.34 | 0.46 | 0.16 | 0.23 | 0.44 | 0.74 | 0.20 | 0.13 | 0.26 | 0.81 | 0.40 

oe — \ 

TaBLE LXIX.—List of specimens examined of TAMIAS ASIATICUS var. BOREALIS. 

Fe | a 
led | £ 
8 2 S) 

a | 2 |g Localit ee \. wh ived.| Collected b é 5 = y: colleateds doco eon received. ollected by— S 

te 3 bs 
eg) |e z 
a} | 4 3 
° Oo |a A 

Siberia Dr. G. Hartlaub..... : Skin 

Imp. Mus. St.Petersb .-do 

Donald Gunn ..-....- Donald Gunn ......- --do. 

\ 2.00. nssstt=ieceese Be OEE a5 sect bce] Sat Us 

4564 49 |. | Fort Simpson.......-2222..22:2..2:: May~ 8, ——| B.R. Ross.--.....:.-.| B. R. Ross-.-...-.-.. ..do. 

4195)|-----2 |. Oregon ? ace Bs Lieut. John Mullan -| Lieut. John Mullan .|__do. 

6509 | 1307 |... | Fort Resolution A. McKenzie........| A. MeKenzie.-.-..... .-do. 

1066 |" 650'| 22) :-.--2 GO «ooo e owen woos e---=-+--~-| Sept. 20, 1862} J. Lockhart. 22.2.2 -- J- Lockhart .....-..- ..do, 

POGTi | eae a |roted sense ie east dacescee eta see=an= sees) Sept: a), 1602) -2200).s-sasacnssse- we = ..do. 

068 [ans = = |= 8s ROriRaAG sancsocc se stcesn cates ne ee Sept. 20, 1862 | L. C. Clark.......... ..do. 

sy iy Piceeod BEEe Mackenzie River . R. McFarlane. -| R. McFarlane .. --do. 

Gale) | 2086/)22--) Kort Gierd. ~~ ---... oe. W. L. Hardisty -..-. W.L. Hardisty -..-..|.-do. 

6508 | 1084 |....| Salt River, H. B. T.......:....2..225 Brkt ROBB eee eee s = BER GROSS tenn ce ees ..do. 

11542 | 2843 |....| Pembina, Dak, Ter .......... .....-- A. Campbell ........ Dr. E. Coues ........ - do. 

Sse) les Lake Superior .............-..--.-- wanwecsees| Au APGNSIZ).J-.<-52--].-00- 

paw Oletaes'etarte oleeta ..do. 

..-.| Bear's Paw Mountains, Mont. Ter. ..| July 25, 1874 

11987 | 4517 | 4 | Chief Mountain Lake, R. Mts., 49°..| Aug. 19, 1874 

11993 | 4566 | ¢ |..---- (i ee ee ee Ang. 22, 1874 |. 
11988 | 4565 | ? |------ CD oobeosnicn Seeker eenicarcoeeeee Aug. 22, 1874 |. 

11990 | 4610} ¢ . 25, 1874 |. 

11994 | 4518 | 9 . 19, 1874 |. 

11991 | 4596 | ~ . 24, B74}. --- 

11995 | 4613 | 9 z. 26, 1874 

11986 | 4583 | 9 . 23, 1874 

11989 | 4582 | 7. Br, 1874): = 

. 26, 1874 |. 

*In Museum of Comparative Zodlogy, Cambridge, Mass. 
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TABLE LXX.—List of specimens examined of TAMIAS ASIATICUS var. QUADRIVITTATUS, 

S ~ a eae : 
2 a 3 

g Ey 5 3 5 ‘ When From whom re- = 

Ss. Weal als Ieee collected. ceived. Collected by 71755 Remarks: 
&.|as/e|¢ 2 
gé 25 oa 8 £ 

eeig Bae a 
Dr. F.V. Hayden.| J. H. Batty ....-. Skin. 

acd saseeccesed bss ( sosssseacec| Heit) 

Rene oseasecose pao scpcci rapsts| bs do. 

11485 —— —,1873|----do ..--.--.-.-|.... oecaaee-ann|-- 00” 

3763 |...---| 7| Q | Fort Massachusetts. ..|..............|-------+---+ Seco ee searcnoscnsny fee do .| Rather strongly 

colored, 

3235 Dr. F.V. Hayden | Dr. F.V. Hayden.|..do . 

3236 Oesensaae==| 00m 

3237 OO ecm] fe do . 

3339 CINicaseeeasee| bs do 

9342 (aesacecsang be do . 

3037 Aug. 10,1857} Dr. W. A. Ham-| Dr. W. A. Ham- |..do 

mond. mond. 

3036 |.--..- ned) aed Bact Ae eee ascenc Aug 0/1857) |s2+-O0l macnn aeean| near Oe ssa Sacco eit 

0 70| sacees 308 SHU Besseassceecon: July 10, 1857 |.--.do .....-.....]... (Eee ror) Bs do. 

3073 |.--..- 341|....| Medicine Bow Mts... | July 27,1857 | Lt. F. T. Bryan ..) W.S. Wood ..-..|.. do 

3340! | wee: 172} ¢ | Fort Bridger ..-........ Apr. 11,1858; W. M. F. Ma-|C. Drexler.......|.. do .| Approaching var 

| graw. pallidus. 

Fes Gl cece Apr. 11,1858 )----do ...-...--.-|..2. ORR ripe ee) eet lore eats (5) 

3342 |...... May 91/1858 |)--sdo..---cctec-s1-2--do pe-zecsnee alee do .|....do. 
3343 |....-- Ie EEC EE CM RSG sactsces| pecs -- do. 

eshte aos: June 4,1858|.--.do .... -do. 

B81 BT | Rasese Apr. 11, 1858 ;.---do .... .-.-do. 

3346 |.-.... Apr. 6,1858|--..do ...........]... dO’ .<--¢-s-a5-|--dollcencda: 

11112 | 12428] 40]....| Upper Geyser Basin...) Oct. 2, 1872 | Dr. F.V. Hayden | C. H. Merriman |..do . Very bright. 

11111 | 12427} 39] ¢ |.--.do. Oct. 2, 1872 |- gee UO wiscences = es | ee O |= =< 000 

PALO} 12436)) 529) chee OO cece eee sence nee Sept. 17, 1872 |.--.do ..... eee ee eee sac do .|.--.do. 

OB 2 7p Geeeterl| er .| Montana Territory....!..-..--...---.|- F. J. Huse. ......].- do .| Exceedingly strong- 

ly colored. 

9814 |...... 8|....| Pleasant Valley Mts ..| June 29, 1871 |....do ........-..|---. eerie eles 

WTB eons 12]....| Virginia City Mts..... duly) (6,48 i= nO nena sees Cee Seercod! f= do |.-..do. 

9816 |...... 27|....| Yellowstone Lake...-. Duly (61871 |=-cOOieeneeeaeeala= ee do .......2---|..do .| Extremely strong- 

2 ly colored. 

DR24a | Sees 19) Soc) ssesOOy-t eee cea conan Ouly) 16,1870) -- tO ccwenec eee} aoe Gh Secncheass| He do .|....do. 

NISIO eee eh Pic Heep LON i he ae Re ee el be 8 -----| Lt.G.M.Whoveler| H. W. Henshaw.|..do .| Very strongly col 

i ored. 
11328 |......|. Sarl peed Bead WEP ct es soos-chas-| ecas-eeecsscodls 

11331 | .-... ot eee eset ies ecacascse pees e ks 

11329) |. c scan oA bac ord. S Sestcecceacssicse scasces ime 

@0150))\--2---]-~ = Chevadler. sco -eacees | hen eeeeee eel -| Pale, but the black 

stripes very strong. 

2468 |......|. -- |---.| Sangre del Cristo Pass.|.--..........- Jobn Xantus....| John Xantus....].. 

4130 |...... 188] ...| Bitter Root Mountains |. .| Lt. John Mullan.| John Pearsall . 

4131 |...... 190 BSS (Ween aS ass ec E 

4132 |..... TNO) ABA occ DY See ee a : 

*2733 |.-.-.- 599} ...| Reed’s Mills, Park Co.,| July 7, 1871 Bennett, |..do 

! Co’o. and Bliss. 

We 2 tl eee GP) (Oe |e a Se seneseonsee, uly: MGV ISTi ss aedOe ones ceeen| aoa OW gsseoccteos| fi do 

<7 Gy | ieee (5253) | Ce || ae eer et July .8,1871 |. 
#2736 )| 55 emt 19) Wise a nO) = temas eee July 12, 1871}... 

S130) seonee 720) .-.; Fairplay, Park County, | July 18, 1871 |. 

| Colo. 
nN ee ee Le 

«In Museum of Comparative Zoology, Cambridge, Mass. 
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Taste LXX.—List of specimens examined of TAMIAS ASIATICUS var. QUADRIVITTATUS—Continued. 

ls 4 d 

g |8 J/g E 
g Ene ir 3 When From whom re- 2 
3 E = 3 @ Tenet collected. ceived. Collected oa Remarks. 
os /eo1 e15 2 

fa/Es| |: : 
wajo led 1 
to) oO O}mnM A 

*2738 |/------ 15 |..-.| Montgomery, Park Co, | July 20,1871 | Rocky Mountain | Allen, Bennett, |Skin.} 

Colo. Expedition. and Bliss. 

2 July 20, 1871 |---.do -.......... 00% eS dg’ 

OLY 20 OTL | 2) S014 oon a n= So Soe sea Ie 

2 Solve 20) 187s | vein LO)naicciome see mats Otters ese nee ee 

2742 uly 20) AB) 62 dO... een SOO at eae sees Leet 

2 Up ya20 18 t |oon CO ee nee | Ben WS emsse.- seal 59 

2 July. 20, 1871 |..-.do .........-. sanctity Sises 

July 16, 1869 | Dr. F.V. Hayden.| J. Stevenson .-..|.. 

July 16,1869 |.--.do - 

sea Aug. 10, 1869 |.-..do -.....-.-.. 

| 960%))|/2--=-:|- ---|----| Don Carlos, Colo. Ter-.| Ang. 18, 1°69 |....do -.......--.|. 

*In Museum of Comparative Zoélogy, Cambridge, Mass. 

Tas_eE LXXI.—List of specimens examined of TAMIAS ASIATICUS var. PALLIDUS. 

2 |g g 
Bae E & 
Be ite |e) 3 wl FE h z 2 Fs a EI i Locality. pe eaeal Sea Collected by— % Remarks. 

175, ola | CIES bi ° 
2s\3.| aia 2 
S3/—3| 2/4 a 
iS) 1S) oOo |n 

5 

sri). eresee| Baer ct pecs WR Ds sescanogasce teode== ea0en Capt. J. H.|C.S. McCarthy] Skin ...... Extremely pale. © 

Simpson. 

9328 |..-... 234 | g | Humboldt Mts..... |.-.------..-- Clarence King | R. Ridgway ...!....do ..... Medium color. 

9324 |---.. Q33hl cieleseee= CO Casce scence cos| beosasocacvona” baad Gl) ioeeeoceq| [acer CC mas sesoadl seer Cy BABE Very palo. 

9682 |.----- 600 |....| Henry’s Fork of | Oct. 6,1874| Dr. F. V. Hay-| H. D.Schmidt.|....do ....- Very pale, but 

Green River. den, not of the palest 
type. 

662 |....| Green River, Wyo. .| Oct. 10,1874 }.... ----d0. 

CO AO 5 (10) SAscose ccs Oct. 13, 1874 aoe 00) 

1 eer leer see Ose -eerer ne Oct. 13, 1874 |. ae Ole 

102) | eteraie | soma Gog ner emate sais Oct. 13, 1874 ==00 

1G )Y aS eso GU) peccense see) | (Cf TEE) Rice Beer (Re eee errs (0) 

Oot 016)1874'|-225d0)~-2..-->.|--=. do 

Oct. 16,1874) °-2.do .-.......|.... do 

Oct. 16, 1874]....do . do. 

Of hb Use boy (Se Cues ere ace do. 

Meat |ssseus Dora seeeeesaee | Oct 19) 18¢ail!:-.-do -.-->.--"|s—-.d0 

.---| North Platte River | Oct. 20, 1874]....do ........ --.do 

(ORS yt AEG Be arsse --.do 

Oct. 23: 1874)|- odo) ..-.--.. e200 

Aug. 30, 1858 | Capt. Simpson | C.S. McCarthy 

Aug. 30, 1258}... do .........].-..do -do . 

.--.| Camp Thorne, Yel-| July 18, 1873 | Gen.D.A.Stan- | J. A. Allen ....|....do ..... Very pale, 

lowstone R., M. T. ley. 

11657 |....-. LOT A eee G1) seene reac rs JULYPIE MATS || = <:00|saas—ere see Ohne saeae 3 WOE baad SaaS 

M1658)|..2 5. PSS erate |e arse (iW aS cae nee July 18,1873 ]....do .......-.|---. dome BH OBE EN Pest do. 

seco lpsees4 16 |....| Powder River, M. T.| July 28,1873} Capt. W. F.} Dr. F. V. Hay SE es See 

Raynolds. den 
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TABLE LXXI.—List of specimens examined of TAMIAS ASIATICUS var, PALLIDUS—Continued. 
. 

Ss | 
a 

B =} : f=} 
2 a & a3) 

g a5 7 Wh From whom re = = 2c a : en TO ee Q 
fA Siena Locality. eolleGtod: ceived, | Collected by-- oe Remarks. 
® .jas| 3 |s © 
eal\e2| a |a 3 
Se|es| ly 3 
ae@2zi/s"| £15 % 
oO oO ° mn 

boone rere 17 |....| Powder River, M.T | July 28,1873| Capt. W. F.| Dr. ¥. V. Hay-| Skin ......] Very pale. 
Raynolds. den. 

Re ey bees 92 |....| Mizpah Creek. i. t|--=c0Denenaameg|se-cUO eocpeue el cere oh) 2228 dos 
Sees ee 95 beat woac oc OO aves ceeuecen {su senemae cee See Sse Be eas see Bene 

9662 |......| 284 |....| North Platte, Wyo-.| Aug. 24,1870 | Dr. F. V. Hay-| H. D. Schmidt |. Fedo: 
: den. 

9663 |....-- Q85 |. .setsase~ doy. ccusdeest ec Aug. 24, 1870 |----do - al sseedO\scaoueene lect $OOrce at] eee do. 
9664 |.....- 28812 < 2c) cease GO secanctecces Aug. 24, 1870 |----do - BC egseecpee) R526 Go ase; ee do. 

9665 |.--.-- 335 |....| Pacific Springs...... Sept. 4, 1870 |----do - aa ldOmstecscnt| ees dot=s= Darker. 
9666 |.-.... 596) | feats ane GOiseeossseces at Sept. 4, 1870 |----do - Bee errr eeeel No-c dG ysce=| Rees do 
9667 |.----- 345 |....| Little Sandy, Wyo-.| Sept. 6, 1870 |----do .--.-...- .-+.d0 ......---|....do ...- | Less dark, near- 

ly of the palest 
type. 

9668 |....-- 396 |....] Green River, Wyo --| Sept. 8, 1870|----do ..-------|....do ...--.-.-|.... do ..... 
9669 |...... 378 |....| Big Sandy, Wyo....| Sept. 7, 1870 |----do -.----.-- ps0 eeeececes|sonGOieaees ; 
9670) |<--==2 418 |....| Green River, Wyo ..| Sept. 10, 1870 oa’ ie wan wwna| 2200s pceceece|u--€0 scans 

OG71T|Pos= 432 |... .| Sept. 11, 1870 |----do ---------]....do.......--|..-. do ... 
specs m= =F : Sept. 11, 1870 |- SSBC SSO oS ei (Yi Se SSsaaes) KARO) ase, 

Dr. F. V. Hay- |....do..... 

den. 

aos Sem ece Pies READ} sane= 

eee aise rice] face dG\.2--< 

Bees -| Seca oes ---d0 .....--..|---.d0 ..... 

sec | PEHSS4) |e || eee sense essos* Ses OO necee en =e] ae Oe 

Sect CO ene aa aes eee ---do ......---|Skin and 

skull. 

(0) Breer beers ees Wind River: scscc-s4| tos==sinnasee sect) seeoaeee Bese OWsssosoce2 Skin.--2<: 

CO Peper peered bese pea ere dO cezssnczoxce May 30, — |----do -........].... 00 eeeeeee eae OOo 

M281 cena awute dons] caecum cee maaren aEahene| osene cee See Olen toccescitencO0sanecee sal yaee aor sac 

Cri RePeae| Perec Meee] Receeenee err ceae- cao Rcacemeas cece biocd UO ce -easc-| Pond WW pessccerel ==" ity eee 

ee 4773) | sae ==|--=-|| NODIASKS - cnncesenee| te =nec-= eases} -a—eO0b comme) 2-25 00 cae ee en atl ran 

| skull. 

3071 |....:- 353 |... | North Platte Skin ...... 

1907 | 2605 |.-....].--.] Pole Creek.......... Skin’ and 

skull. 

9324 |...... 233 | ¢ | Humboldt Mts , Nev ...| Very pale. 
9328) |. ..<5- 234) ¢ Medium. 

Quite bright. 

‘hy 
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TaBLE LXXII.—List of specimens examined of TAMIAS ASIATICUS var. TOWNSENDI. 

skin. 

| Corresponding num- 

ber of skull. 

| Original number. | Sex and age, 

Locality. 

Cape Flattery, Wash. T. 

Columbia River 

q 
-) 

z= 

When : 5 

collected, [£T°™ Whom received.) Collected by— S 
& 
=] 

S 
a 

Sec beeteamaeee Lt. W. P. Trowbridge| Lt.W. P. Trowbridge] Skin and skull. 

Apr. 16, 1856 

Mar. —, 1856 

Mar. —, 1856 

June —, 1854 

June —, 1855 

Phila. Acad. Nat. Sci. 

Dr, Geo. Suckley..-. 

J.¥K. Townsend Skin. 

-.do. 

...do. 

e-- do; 

---do. 

---do. 

Skin and skull. 

Skin. 

June —, 1855 Berri tis 

-| Skin and skull 

= .-do. 

2469 |...... 18 | S | Shoalwater Bay, Wash. T|......---..--. Skin. 

USE seed easel bod Ss os do ........--..-----| Aug. 20, 1855 --do. 

| pees PR Fos PAStOMA ae oiaeae ssons | sosSocossse --do. | 

(5) 67 Bee eeeel perc Puget Sound. oo. 5-2. |--- ween en ncn-- --do. 

3176 | 6891 | 20 |,...]...... Obs schogoren-b Seasd bsecreposscs5 Dr. C. B. R. Kennerly| Dr. C. B. R. Kennerly} Skin and skull. 

1582 | 2418 |....].... Redwood, Sonora Co., Cal|...--..------. E. Samuels.......... E, Samuels. -...--.--|.-.do. 

creed PIR) [fecisd Poed leees- G0) spaSse6aos= 2c 255d) esse one 355 Basson Hee aRcSHeReoen) Deceec UN ESeneeeeecaral is) ott 

RST} |e eel esac hae (ort ReAgiN Gee emesen lassen aa os Dr. J. F. Hammond..| Dr. J. F. Hammond..| Skin. 

Cee eR eACeE Reon Bord Fort Crook, Cal. ........|..-..-----.--: Capt. John Feilner..| Capt. John Feilner-.|...do. 

TaBLE LXXIII.—List of specimens examined of TAMIAS ASIATICUS var. DORSALIS. 

ae 2 
2 |2 3 
IE g 2 H When A a 
a A = Locality. lected. From whom received. Collected by— % 
z fuels collec’ s 

Paeeileaedeulllaes EI 
Sa | 2 |x = 

Geo: lw A 

7823 | 718 | 2 | Fort Whipple, Ariz ............. Sept. 8, 1864 | Dr. FE. Coucs ..-..-.. Dr. E. Coues .-...---. Skin 

7822! 67L)| 9 \-se222 WO Spe Sees anccoctigcnesy Aug. 27, 1864 |. el fm er tees OS Sag Bet 

3385 |......|..-.| Fort Defiance, N. Mex ......... |--.--..------- Dr. J. R. McKee.-... Dr. J. R. McKee.....|.- .do. 

Ogden; Utaht --2-- 2.25. s.-20.-2 June 6,1872| Dr. F. V. Hayden ...| C. H. Merriam .-.....|...do. 

nordeooo)/oncercesehocos Col. J. D. Graham ...| J. H. Clark.......--.|--.do. 

ml borers ER eC Mounted. 

El Moro, N. Mex .........--..--- July 23, 1873 | Lieut. G. M. Wheeler, H. W. Henshaw..... Skin. 
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Table LXXIV.—List of specimens examined of TAMIAS ASIATICUS variously intermediate between vars. 
BOREALIS, QUADRIVITTATUS, and TOWNSENDI. 

A g c When ve a 
g A Locality. eollectod! From whom received.| Collected by— = Remarks, 

| 3 2 2|& E 
S| 6 4 

9673 | 512 | Uintah Mountains -.--.| Sept. 20, 1870 | Dr. F. V. Hayden ....| H. D. Schmidt. .-..-. Skin .. 

9674 514 }..-- res Wey (1) eee lesen sees anc Sod ine cesssacccoce 4 be do... 

9675 by lee | aoe 20F1 870) eaae OOo alte cleme Sem OO orate ners «aes oe do ... 

9676 | 518 |.... SPUN CU been iG) sogcceoceecccce eae OO bee seneeees cess doje | 
9677 | 519 |.. Se WaT 7 (Ui Peet) 65m ecco ss ass wees U0) Sees sers eee e=| ee Gover s 

9678; 545 |.... 245, 1870: |:. do -s-<ieeee ae as flo teade. ee 8] do SIPS ORTICLTEN RE 
9679 | 562 |... = 1870 [-Stdo cea eee nevrdo Pees sescmn ees do ...|{ Ti na es 
9680 | 564 |... 2p ABU ee etl Olle fener Bali Mis oe Foo OWine||I{ bl = $ 

4129 |. ..<2. Bitter Root Mountains |.......-...--. Lieut. John Mullan..} John Pearsall.....-..|.- doy. -2 a Suge 

ws fy Pees Columbia ‘River: .£--.-|----<--2..<=- Phila. Acad. Nat.Sci.| J. K. Townsend ...-.|.. dorsc- Nery beoadrews 

203) |.-.... Washington Territory.| July 20,1853 | Gov. I. I. Stevens..-.| Dr. J. G. Cooper ...-.}..do .-. 

994 | ----<- Blue Mountains, Oreg.| Oct. 9, 1854} Dr. Geo. Suckley ---.| Dr. Geo. Suckley ..-.|-- do ... 

4663 |.-.--- Fort Crook, Cal .......| Sept. 27, 1860} D. F. Parkinson - --.- D.F, Parkinson .... |-.do .-. 

4664 |.....- PER eS ee EOE Sept.27, 1860)|: 28dojses-sceee nese a | Vem dos 2-2 ee ado)=-|2 
| I 

Taste LXXV.—List of specimens examined of TAMIAS ASIATICUS intermediate between vars. QUADRIVITTATUS 

and PALLIDUS. 

hare | 
q|3 
5 F eal 
i = 5 Locality From whom received. Collected by— 

a ) a |48 = ‘S| 8 
iS oe wn 

S| 56 |a 

3664 |...-.. ----| Canon Las Uvas, Cal:.............---..---------| John Aantus..............| John Xantus.............-. 

3665 |...... e---/ Hort Tejon... 22. 2. cee cocnes ewww cc cnnwenennwsan- [een ae AO -cnnwes coerce ennacs|seeneeOO sasecasseceac sconce 

3667 |..-..- sn55 

3850 | 167} 9° Capt. Jobn Feilner......-. Capt. Jobn Feilner........ 

3319 Dr. W. W. Anderson ...... Dr. W. W. Anderson ...... 

-| Capt. E.C. Bowman...... | Capt. E. C. Bowman....... 

TAMIAS HARRISI (Aud. & Bach.) Allen 

Harris’s Chipmunk. 

Spermophilus harrisi AUDUBON & BACHMAN, Quad. N. Am. iii, 1854, 267, pl. exliv, fig. 1.—Barrp, Mam. N. 

Ani. 1857, 313, pl. xlviii, fig. 3 (skull).—Cours, Amer. Nat. i, 1867, 359 (Western Arizona).— 

ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 291—Cours & Yarrow, Wheeler’s Expl. and 

Sury. W. 100th Merid. v, Zod]. 1876, 120 (Lava Beds, Southern Utah).—HENsHAw, Ann. Rep. 

Chief Engineers for 1876, App. JJ, 1876, 311 (Southern California). 

Speciric cHars.—Length of head and body 5.00; of tail to end of ver- 

tebree 2.65; to end of hairs 3.50. Above, finely grizzled grayish-brown, 
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lighter anteriorly and more vinaceous posteriorly, with a narrow white line on 

each side extending from the shoulder to the hip. Ring surrounding the eye 

and lower parts pale yellowish-white, varying to clear white. Sides of the 

body below the white line, especially on the limbs externally, washed with 

a pale shade of chestnut. Tail flat; above, black, varied and edged with 

white; lower surface white centrally and at the edges, with a subterminal bar 

of black. The hairs of the sides of the tail and some of those of the upper 

surface are black at the extreme base as well as subterminally. Ears small, 

pointed, clothed with short hairs. Soles partly naked in summer, well clothed 

in winter. The winter pelage (especially at the northward) is full, soft, and 

silky ; that of the back mostly white beneath the surface. In summer, par- 

ticularly in Cape Saint Lucas specimens, the pelage is very short, stiff, and 

harsh. 

In this species, the variations in color are very slight. The light mark- 

ings range from nearly pure white to soiled yellowish-white; the sides vary 

slightly in the amount of chestnut they present, and the prevailing tint of the 

dorsal surface varies from gray to pale vinaceous. ‘The hairs are black at the 

base; those of the dorsal surface, in winter, are mainly white below the sur- 

face, with narrow basal and subterminal bars of black and yellowish-gray 

tips. In summer specimens, the pelage is very short and stiff, with no under 

fur; in winter, long, very soft, with an abundance of silky under fur. 

The present species differs from the other members of the group mainly 

in having much smaller ears, a shorter tail than either 7. asiaticus or T. stri- 

atus, and in wholly lacking the black dorsal stripes present in all the others. 

The absence of these, as well as its short ears, serves at once to distinguish 

it among its congeners. It is, in the average, rather smaller than T- striatus, 

but rather exceeds in size the smaller varieties of J. astaticus. It also dif- 

fers somewhat in habits and in the form of the angle of the lower jaw. It 

might, in fact, perhaps stand as the type of a new subgenus, coming nearer 

to Tamias than to Spermophilus. Its chief points of difference from the typ- 

ical Ground Squirrels consist in its smaller ears and in the very much greater 

development of the angle of the mandibular ramus, which gives rise to a 

more strongly marked ascending square process at the posterior upper border, 

Tamias harrisi was first described by Audubon and Bachman in 1854, 

from a single specimen obtained by Mr. J. K. Townsend on his journey to 

Oregon, but the precise locality was unknown. Its habitat was first accu- 
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rately ascertained by Dr. A. L. Heermann in 1853, who at that time trans- 

mitted specimens to the Smithsonian Institution. The species was redescribed 

by Professor Baird in 1859, from Dr. Heermann’s specimen, and froma skin 

in alcohol received from Mr. J. G. Bell, who erroneously supposed it came 

from Wisconsin. Soon after this date, a large suzée of more than twenty 

specimens was received at the Smithsonian Institution from Mr. John Xantus, 

who collected them about San José and Cape Saint Lucas, at the southern 

extremity of the peninsula of Lower California. It has been since obtained 

by Dr. D.C. Peters, at Fort Massachusetts, N. Mex.; by Dr. Palmer, at Camp 

Grant, Ariz.; by Mr. F. Bischoff, in Nevada;* and by Mr. H. W. Henshaw, 

at Cove Creek, Utah, and in Southern California. 

extends from Northwestern New Mexico westward across Southern Utah and 

Its known range hence 

Southern Nevada to California, and southward along the coast to the southern 

point of Lower California. It probably extends in the interior far southward 

into Western Mexico. It is, however, essentially a species of the deserts. 

Mr. Henshawt+ speaks of it as living in communities, on dry sandy plains, 

It thus differs i habits from the other 

species of Tamias, which are all woodland species, and in its preference for 

where there is very little vegetation. 

open plains quite resembles the Spermophiles. 

TaBLE LXXVI.—WMeasurements of five skulls of TAMIAS HARRISI. 

3 Whe aan 4 ie 
3 z/2¢/s |e 2 | 

= i>} a cz -| 3 

c= | fet tan Asset REE festa ee ll 
= Fe ll er=te |b een be roa et aff eter ratte) Ell 

F Si Soles Se. Reese ge eer teed a ees 
3 é P g pears She etal ee cae Sy lesen 
E} Locality. f 3 Ps = E BE | 2 Sl rl ee To a 3 
3 A Se See ae Ws eS Be Eee tall t=! 
3 > Ss 3 S cs) o |2 =| oes) (ES) 4 [ioe | E 3 ep eS a a alse .Jo 8) 8 |2S)eg] & 5 
bp a 2 3 2 Ss ToD hen Alrgi eal] a = 

J alal2laei3|]2lSe|8E! §)£2/e2/ 8] 2 
: a) Se ae | al a |e es) alee ie cree) ae 
iS) a) A}]oOl}A|A|AlaA Ib Ib pb |p |b HI A 

4239 | Cape St. Lucas, L. Cal.....-. Q | 1.67 | 0.95 | 0.40 | 0.48 | 0,12 | 0.22 | 0.55 | 0.85 | 0.23 | 0.14.| 0.26 | 0.92 | 0.47 
po) Ras § dO stesso ccenes one 2 | 1.60 | 0.90 | 0.40 | 0.47 | 0.15 | 0.24 | 0.52 | 0.85 | 0.25 | 0.16 | 0.28 | 0.93 | 0.47 
4146 |...-.. Woe teare rs. <.etaae saan 2 | 1.60 | 0.83 | 0.37 | 0.49 |...-..].-.... 0.48 | 0.21 | 0.25 | 0.16 | 0.30 | 0.89 | 0.45 
4147 |...... Oy? secaneseene=e seers Q | 1.53 | 0.85 | 0.33 | 0.47 |......]..-..- 0550)|||.0.:80)|s2s2ne|seaeus 0.28 | 0.89 | 0.46 
4136 | San José, L. Cal.........---.| ot | 1.62 | 0.88 | 0.40 | 0.48 |.-..-.}...-.. 0,50 | 0.81 | 0.25 | 0.16 | 0.30 | 0.89 | 0.45 

* Dr. Coues informs me that he has inspected a drawing of a specimen secured at Pyramid Lake, 
Nevada. 

t Ann. Rep. Chief Engineers for 1876, App. JJ, p. 311. 
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TaBLe LXXVII.—Measurements of six specimens of TAMIAS HARRISI. 

813 

Catalogue-number. 

i=] 

g From tip of nose to— ae Length of— 5 

is peta, :; é ¢/z¢i/3/% 
FE ZB |e)ele4e4 el 2 
Ei glelelZlel/flelel2i2] 2 
fo) n| A <3) fo) a b ies] & a a a 

326 | Truckee Meadows, Nev.............-.|---. 0.70 } 1.35 | 1.60 | 5.90 | 1.75 | 2.35 | 0.90 | 1.40 | 0.20 | Skin 

steoce Camp Grant, Ariz ...-....-------..---| gf | 0.63 | 1.15 | 1.40 | 5.85 | 2.60 | 3.50 | 0.80 | 1.35 | 0.20 do. 

A547 OSGi OSG) CAlsann = sete t ee meee ceson es Gt ssee en) Feces Eoeecs 5.80 | 2.65 | 3.35 | 0.90 | 1.42 | 0.22 |...do 

TaBLE LXXVIII.—List of specimens examined of TAMIAS HARRISI. 

Catalogue-number of 
skin. 

1 
a a 

E g E 
eal ak. 2 
3 2 E 0 Locality. haba From whom received.| Collected by— % 

esi 40/3 E 2s = 3 
5 

8 sees = 
3 olan a 

Baer ki feesse -- | Camp Grant, 60 miles} June 22, 1869 | Dr. E. Palmer-...---.| Dr. E. Palmer. .-.......| Skin. 

east of Tucson. ..-do. 

aches) Aeron ..- | 90 miles west of the |.........--...| Lt.J.C. Ives.-....--.| J. Mélihausen...-......}...do. 

Colorado. 3 

Neyada..-.... Peeters | PAP a —— sl Gye) | ose cast aentecsccee oe F. Bischoff. -...----..- ..do. 

Cove Creek, Utah.. | Nov. 13, 1872 | Lt.G. M. Wheoler.-.| Yarrow and Henshaw-|...do. 

Nov. 17, 1872 a6 . do. 

Sess eee ..do. 

San.acaseosae pers 

wees at Be ae BA RE ...do. 

seco: 202 esee-| Pear od .. do. 

.| Apr. —, 1859 “agi lo 

June 15, 1459 Conia 

May —, 1859 ---do. 

Apr. —, 1859 ...do. 

-..do. 

Skin and skull 

SaSsse! do ..........--.| June —, 1859 --.do. 

RaeeudOssctesceceees Aug. 16, 1859 .-do. 

a Otero ree aol no ea = ...do. 

Looe do .... ....---.| June 15, 1859 Skin. 

Se uO She access: June 15, 1859 ... do. 

scent NS ot ceae encore] hao esocee .-.do. 

San José, L. Cal...-. Feb. —, 1860 Skin and skull. 

= ae8 RU See os See ode becoeecee eee Skin. 

Cape St. Lucas, L.Cal| May —, 1859 do. 

2 d6 ..<-.----.-.:| May —, 1859 -..do. 

SSsnee do .............] May —, 1859 -..do. 

BSS Beco sy do ......-...--.| May —, 1859 Dea, 

Baresi: do ...........-.] May —, 1859 ..-do. 

San José, L. Cal.....| Dec. 1, 1859 |...do. 

.| Mohave Desert, Cal.|..-..--------- . .do. 
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TAMIAS LATERALIS (Say) Allen. 
Say’s Chipmunk. 

Sciurus lateralis Say, Long’s Exped. ii, 1823, 46.—Hartan, Faun. Amer. 1825, 181.—GopMan, Am. Nat. 

Hist. ii, 1826, 144.—H. S17, Griffith’s Cuvier’s An. King. v, 1827, 255.—WaGner, Schreber’s 

Siiuget. iv, pl. cexiv, B—FiscuEr, Synop. Mam. 1829, 350. 

Arctomys (Spermophilus) lateralis RicHaRDson, Zool. Journ. iii, 1828, 519; Fauna Bor.-Am. i, 1829, 174, 

1. xiii. 

ee Ga “F, Cuvier’s Suppl. Buffon, i, Mam. i, 1831, 335”.—WaGNeEk, Suppl. Schreber’s 
Siiuget. iii, 1843, 252.—Branpt, Bull. Classe Physico-math. Acad. St. Pétersb. ii, 1844, 380.— 

AuDUBON & BACHMAN, Quad. N. Am. iii, 1853, 62, cxiv.—GIEBEL, Siiuget. 1855, 638.— Bairp, 

Mam. N. Am. 1857, 312, pl. xx, fig. 3 (head and feet); pl. xlv, fig. 5(skull).—Cooper, Proc. 

Cal. Acad. iv, 1869, 4—MrErriaM, U. S. Geol. Surv. Terr. 6th Ann. Rep. 1873, 664. 

Tamias lateralis ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 290.—Cours & Yarrow, Wheeler’s Expl. 

and Surv. West of 100th Merid. v, Zo6l. 119 (Apache, Arizona).—HENSHAW, Ann. Rep. Chief 

Engineers for 1876, App. JJ, 1876, 311 (Southern California). 

Speciric cHARs —Largest of the genus. Length of head and body 7.25 to 

8.00; of tail to end of vertebrae about 3.25; to end of hairs 4.35. Above, yellow- 

ish-gray, with two broad stripes of white and four of black, which extend from 

the shoulders to the hips. No central dorsal line. Sides of neck and shoulders, 

and often the whole upper surface of the head, dark rufous or chestnut, varying 

greatly in intensity in different specimens; posterior edge of thighs and sides 

of rump also rufous, but paler than the sides of the neck and shoulders. 

Beneath, yellowish-white, the yellowish tint strongest on the breast. Eye- 

lids white, with an indistinct pale ocular stripe. Tail above, blackish, varied 

with whitish and edged with pale yellowish; middle of the tail below, pale 

yellowish-brown, varying to reddish-cinnamon and chestnut, with a subter- 

minal bar of black and yellowish-white edging. 

The present species varies greatly in color, even among.specimens from 

the same locality. The light stripes on the sides of the back range from 

nearly pure white to pale yellow; the black stripes by which they are enclosed, 

from pale brownish-black to intense black. Of the dark stripes, the outer is 

generally considerably broader than the inner; sometimes they are equal in 

width; the inner is occasionally entirely obsolete, and in about one-third of 

the specimens before me is less than one-fourth the width of the outer and 

much shorter, while in rare instances it is considerably wider than the outer. 

Occasionally the stripes are all only indistinctly indicated. The general color 

of the upper surface varies from whitish-gray to reddish-gray. In some speci- 

mens, the head and neck are scarcely more rufous than the back; in others, 

the upper surface of the head is much more strongly rufous than any other 

portion of the animal. To describe these variations more in detail :—No. 
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9820, from Yellowstone Lake (taken in July), is very strongly colored through- 

out. The whole upper surface and sides of the head and neck are bright 

reddish-brown, passing into brownish-yellow on the throat and breast. The 

light stripe on either side of the back is yellowish-white, the dark ones intense 

black, and of about the same width as the light stripe by which they are 

separated. The middle of the back is yellowish-gray ; the sides of the body 

dull brownish-yellow ; the lower parts are strongly yellowish, and the tail is 

edged with the same color. Another specimen (No. 2748, Coll. M. C. Z.), 

from Montgomery, Park County, Colo., is nearly as strongly rufous as the 

last, but the back of the neck is gray, like the back. The inner black dorsal 

stripes are obsolete; the outer is short and broad, and dull blackish instead 

of intense black, as in No. 9820. Several others, from the same locality, are 

very much paler; they show very little brownish on the sides of the neck 

and head; the light stripes are well defined and extend from the ears to 

the hips, but the black stripes are wholly wanting in one specimen (which has 

hence exactly the pictura of T. harrist), and in others only the outer are pres- 

ent, and are reduced to a short dusky band. Generally, when the inner black 

stripe is wanting, the outer is double the width it usually has when both are 

present. Some specimens show no more rufous on the head than elsewhere, 

except over a small area on the forehead. 

In this species, there seems to be very little variation in color with age, 

and I am unable to correlate any variations with differences of locality. Some 

of the most diverse examples were obtained at Montgomery, Colo., the series 

obtained there by myself in 1871 representing nearly the whole range of 

variation in the whole series. 

Tamias lateralis is the largest species of the genus, and is easily distin- 

guished by its coloration, especially by the cbsence of a black dorsal line. 

With this exception, it has essentially the pattern of coloration seen in T- 

striatus and T. asiaticus. The white stripes begin at the ears and terminate 

at the hips, but anterior to the shoulders they are often much obscured by a 

‘strong suffusion of rufous. In voice, habits, mode of life, pattern of colora- 

tion, and external features generally, 7. /ateralis is a true Tamias, differing 

from the other species mainly in the larger size of the first upper premolar. 

This tooth, however, is still much smaller than in the Spermophili. The 

skull, however, is rather broader and deeper than in the other Tamia. 

This species was first described by Say, in 1823, from specimens ob- 



816 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

tained near the sources of the Arkansas River. Mr. Say properly regarded 

it as a Ground Squirrel, though describing it as a Scturus. He says :—‘‘It is 

allied to the Sc. striatus, and belongs to the same subgenus ( Tamas, Illig ), 

but it is of larger size,” ete., ete. Dr. Richardson, in his excellent account 

of the species, transferred it to Spermophilus (regarded by him as a subgenus 

of Arctomys), to which genus it was afterward uniformly referred till 1874, 

when I again placed it in Tamas. i 

Up to a comparatively recent date, this has been a rare species in col- 

lections. Professor Baird, in 1857, was able to refer to but two examples, 

and few others had been seen by other naturalists. In the preparation of the 

present article, I have had access to upward of seventy specimens, nearly 

all of which have been collected since 1868, and most of them under the 

auspices of the present Survey. 

Its known range extends from Apache, Ariz. (Cowes and Yarrow), north- 

ward in the Rocky Mountains to latitude 57°, where, according to Richard- 

son, it was obtained fifty years ago by Mr. Drummond. As shown by the 

subjoined list of specimens, it has been met with by Dr. Elliott Coues in 

Northern Montana; by Dr. Hayden and Mr. W. 8S. Wood, in the Black Hills; 

by Mr. F. J. Huse, at Yellowstone Lake, Montana Territory; by Mr. C. H. Mer- 

riam, at Henry’s Lake, Idaho; by Dr. J. 8. Newberry and Capt. Charles 

Bendire, in Oregon; by Mr. J. Stevenson and others, in various parts of Col- 

orado; by Messrs. Ridgway and Bischoff, in Nevada; and by Capt. J. H. 

Simpson’s party, in the Sierra Nevada Mountains. Dr. J. G. Cooper also 

refers to it as ‘‘common” near the summits of the Sierra Nevada Mountains 

in latitude 36°, and Mr. H. W. Henshaw reports it as frequent in the mount- 

ains of Southern California. Dr. Coues has lately found it ‘very common” 

in the pine-belt of the mountains of Northern Colorado. It hence may be 

supposed to occur throughout the mountainous districts of the interior, from 

the Black Hills of Dakota westward to the Sierra Nevada and Cascade Ranges. 

It lives among rocks in wooded districts, and appears to be chiefly alpine in 

its distribution. Its habits closely resemble those of the Chipmunk (7. 

striatus) of the Eastern States, as was noticed by Mr. Say, and later by 
Dr. Newberry and other writers who have had the opportunity of observing 
it in life. 
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TABLE LXXIX.— Measurements of three skulls of TAMIAS LATERALIS. 
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g Locality. | 53 = E E |p ee! o |E El 5 S 
=f a so 2 o - oa i) o 8 ° eo|z md a 
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13266 | Colorado...........--.-..-..-- 1.75 | 1.12 | 0.42 | 0.60 | 0.17 | 0.28] 0.68 |.-.... 0.25 | 0.20 | 0,33 | 1.07 | 0.47 

13267 |...-.. GO Sosectesasctesocccosos 1.63 |...... 0.40 | 0.57 | 0.15 | 0,24 | 0.47 | 0.84 | 0.24 | 0.15 | 0.33 | 0.93 | 0.40 

13268 |...5.. GOtseen ese ener eee 1.63 | 1.20 | 0.40 | 0.55 | 0.15 | 0.28 | 0.58 | 0.85 | 0.25 | 0.18 | 0.32 | 1.00 | 0.47 

TaB_e LXXX.—Measurements of thirteen specimens of TAMIAS LATERALIS. 

| 5 Tail to end g 
= 5 From tip of nose to— ier bea Length of— £ 

5; = Locality. 3 ; 3 oe m 
Ei 3S me] Be 3S S iS) ro) 

S 5 eS 3 ea (Se | Sie =| z 
a “Eb - 5 : = a + & ) US oo = 
1) iB Heer SS. (oS jee sa | os Bos 5 
o °o n| A R is) is e iss] & q ice] A 

0.95 | 1.60 | 2.00 | 9.00 | 3.50 | 4.50 | 1.00 | 1.60 |...... Fresh 
0.85 | 1.55 | 1.75 | 6.00} 3.00 } 3.50 | 1.00 | 1.50 |....-. . do. 
0.97] 1.70 | 1.97 | 8.00} 3.25] 3.85 | 1.05 | 1.65 |...... -.do. 
0.95 | 1.55 | 1.92 | 7.60 | 3.25 | 4.25 | 1.05 | 1.60 |....-. - do. 
0.80 | 1.45 | 1.95 | 6.65 | 3.50 | 4.25 | 0.95 | 1.55 ].....- ---do. 

0.93 | 1.75 | 2.00 | 8.00 }......]...... 1:47 +|1.,75\|------ ---do. 
Paine 1.55 | 1.82 | 8.00 | 3.25 | 4.30 | 1.05 | 1.60 |......| Alcoholic. 

0.75 | 1.50 | 1.75 | 7.25 | 3.35 | 4.55 | 1.00 | 1.55 | 0.55 |...do. 
0.75 | 1.50 | 1.85 | 7.40} 3.25 | 4.75 | 1.05 | 1.68 | 0.48 |...do. 

0.78 | 1.50 | 1.80 | 7.75 | 3.30] 4.75 | 1.05 | 1.65 | 0.53 |...do. 
0.70 | 1.50 | 1.90 | 6.80} 2.95} 4.00 | 1.07 | 1.65 | 0.52 |...do. 
0.75 | 1.60 | 1.90 } 7.25 | 3.15 | 4.45 | 1.03 | 1.60 | 0.53 |...do. 

dn Re Upper Des Chutes, Oreg ......-...].--.|.-----|------|------] 750 | 3.00 | 4.25 | 1.42 | 1.63 |......| Skin 

TaBLE LXXXI.—List of specimens examined of TAMIAS LATERALIS. 

E 
5 5 
Oo: 2 
£3| 2 
cs s|-s 
aa a 

= Bs| 3 
Dw -— 

Bl 2e 
a ke 
oO ° 

9320 

11678 

11682 175 

11683 |}. 175 

11695 |. 209 

3896 73 

52 M 

Locality. 

Sinyakwiteen Depot, W. T.. 

Similkameen, W. T ...--.-- 

.| Upper Des Chutes, Oreg. Ter 

.| Fort Massachusetts, N. Mex 

.| Carson City, Nev ...-..---.- 

Fort Garland, Colo.....-.-- 

Twin Lakes, Colo ....-...-- 

Sierra Nevada Mountains. . - Punt F Pt 204 wo | Nex Gnd age. 

When 

collected. 

July 5, 1860 

Sept. 24, 1855 

Mar. —, 1868 

June —, 1873 

Aug. —, 1873 | --. 

Aug. —, 1873 |. 

Aug. —, 1873 |... 
June 18, 1859 

‘From whom received. 

A. Campbell ......- 

eotity. Ss 

Lt. R. S. Williamson 

.| Dr. D. C. Peters ..-.-. 

Clarence King ..-.-- 

Lt. G. M. Wheeler -. 

Capt. J. H. Simpson 

Collected by— 

Dr. J. S. Newberry --}. 

Dr. D.C. Peters ..-.-. 

--|..do. 

--|..do, 

Nature of specimen. 

Dr. C. B. R. Kennerly} Skin. 

.. do, 

-do. 

..do. 

..do, 

..do. 
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TaBie LXXXI.—List of specimens examined of TAMIAS LATERALIS—Continued 

s 2 a 

FI 0 2 3 
5 ha 5 When F qa Ss 5 & i | = ms é Bo] & oe Locality. Galleatou: From whom received Collected by. % 

fb. |/26! 2/3 2 
aales|a |: = + a4 = al 3 

SPS: LieSe le } Z 
9319 |.----. 251 | ¢ | Humboldt Mountains, Nev..| Sept. —, 1869 | Clarence King .--... R. Ridgway...-..--. Skin. 

DIH498 |: eos] sos 2p} | SNOVOUMG o.oon2-ee cee eeeeee June 20, 1872 | Lt.G. M. Wheeler...| F. Bischoff.......-..|-. do. 

11982 |.----. 4516 | ¢ | Chief Mt. Lake, Mont. Ter-.| Aug. 19, 1874} A. Campbell .-...-- Dr. E. Coues .....-..|-. do. 

3065. |< --= == 304 | ¢ | Black Hills, Dak. Ter -.-..-- Pjur} Ua (St | Ree eee eee WS. Woodles.-2.5-|% do. 

A912 |-<-< 5. 221 | of | Medicine Bow Creek.....--. PANT Dt LAG || oan einai meine a0) Jn ate mace eal ae do. 

TECH beeen hee sce i (Colorado nse neon ase n ee ea ae ee eeree Dr. F. V. Hayden.-...| J. H. Batty..........|_- do. 

11487 | 13266) ..... See Samet GOs cs ass onshosense ee Sse pee eee Boat anes Soe cos ten O sh dawns d Skinand 

skull, 

SSeeeccapseaee || do, 

- do. 

Skin. 

Jono 1,1857} Lt.G. K. Warren... | Dr. F. V. Hayden... |-.do. 

July —, 1871 | Dr. F. V. Hayden... | F.J. Huse .... --do. 

July —, 1871 |.--.do -.. Seat) -.do. 

July —, 1871 |---- 

TG YE} Sosece 25 |....| Henry's Lake, Idaho........ Aug. 10, 1872 |---- 

95714 | eaa-2<|essar o ...| Idaho City, Colo ..... Sisces July 17,1869 |.--. 

9572 July 16, 1869 |.--. 

9573 July 16,1869 |.--. 
9574 |\--- 264 |-csen.|--2.|eenn en UO 0c e nec c mm en nnncwe:|-moesendenanen|-= = 

9575 July 16,1869 | -- 

9576 July 16, 1869 |.--. 
9577 -| July 27, 1869 |.-.. 

9579 July 27, 1869 |.--. 

9580 July 27, 1869 |.--. --do. 

9581 July 27, 1869 |.--. .-do. 

9582 |-- July 27, 1869 |.--. --do. 

9583 |. July 27, 1869 }.--. -.do. 

9584 |. July 17, 1869 }.-.. --do. 

9578 July 17, 1869 |.... --do. 

9585 July 17,1869 |.-.. -do. 
9586 Duly, L6N869] |= =. dOense onset ee: paetOO sscscucmaeretes .-do. 

9587 July, 16,:1869)|--..do.!s.22-22. 052+] -s-5 dO Ses 5.4 | do. 
9588 July 16, 1869 |....do ............-. = Ses OE meee nas ..do. 

9589 Teal 16,1809 | Soo ect wee aa emg lees UD eens oo eee --do. 

9590 July 17, 1.69 }. 

9591 July 16, 1869 |. 

9592 July 16, 1869 }. 

9593 July 17, 1869 

9595 July 17, 1869 

9596 July 16, 1860 
9597 July 16, 1869 

9599 July 16, 1869 

SEOR NLS o<c 1202.) calécec ch Om ace son, ee ae July 16, 1869 
sees July 25, 1873 

teeeee Aug. —, 1873 }. 

July 18, 1873 |. 
July 18, 1873 |. 
July 18, 1873 |. 
July 8,1871| Rocky Mountain Ex-} Allen, Bennett, and | Skin. 

pedition. Bliss. 
sere liy eee 630 |.--.}--.--. GID Sanek ea asencesacestio. July 8,1871)....do ........ ee ere G0} esee en a= snes | setts 

*In Museum of Comparative Zoélogy, Cambridge, Mass. 
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TABLE LXXXI.—List of specimens examined of TAMIAS LATERALIS—Continued. 

=) gy - 
i ae es A 
q & .| 2 x) 
a 2 z g $, Localit When From whom re- Collected b a 
e Sa| a |a y- collected. ceived. spent ae 4 
= ax| gis 2 
ea /2° a a 2 = 5 oe =I 3S =] 
Sa) 8) & vi ee} 
a@ioFr = oS GI 
oO oO °o n A 

PATA aoe 631 |....| Park County, Colo ........ July 8,1871| Rocky Mountain Ex-| Allen, Bennett, and | Skin, 

pedition. Bliss. 

ore Ch eee SS8ileeeelee news GO oes ce oosteece tec. July. 20) 1871 | <.dO --<<..ccccecens Boos icnesenecorecocd fe do. 

42749 | ...--- O60) | baad aeeeaGOle steer nes sate nae Ss ULyAROFLSTL i -s-c dO secesdaeccceee Cees sscascemeeeee 1a do. 

OT EL aac LO eed looser GD isoeedonsos sce sssoase Ci ee eri Gee yo seencocedl pose Gl paaceeccosseeee| er do. 

SSL bas 1008 |....| El Paso County, Colo .......] July 29, 1871|....do ...............|-.-. pO ree 1 do. 

SESS | ans Poe eret eeee Bear Creek, Oreg ...-------. Aug. 21,1876 | Capt. Chas. Bendire.| Capt. Chas, Bendire.|..do. 

* Im Museum of Comparative Zoblogy, Cambridge, Mass. 

Genus SPERMOPHILUS F. Cuv. 

Spermophilus F. Cuvier, Mém. du Mus. ix, 1822, 293; Dents des Mamm. 1825, 161, 255, pl. lv (type “Mus 
citillus, Linn.”). 

Spermophila RICHARDSON, Parry’s Second Voyage, App. 1825, 313 (= Spermophilus F. Cuv.). 

Spermatophilus WAGLER, Syst. Avium, 1830, 22 (accredited to F'. Cuvier). 

Citillus LICHTENSTEIN, Darst. neuer oder wenig bekannt. Siiuget. 1827-34 [18307], pl. xxxi, fig. 2 (not 
paged). 

Colobotis BRANDT, Bull. Classe Physico-math. de l’Acad. Imp. des Sci. de St. Pétersb. ii, 1844, 360. 

Otocolobus BRANDT, Bull. Classe Physico-math. de Acad. Imp. des Sci. de St. Pétersb. ii, 1844, 382 (= 

Colobotis). 

Olospermophilus BRANDT, Bull. Classe Physico-math. de l’Acad. Imp. des Sci. de St. Pétersb. ii, 1844, 379. 

Generic cHars,—Skull very variable in form, being either narrow and 

elongate or short and broad, with the dorsal outline moderately or strongly 

convex, and the zygomatic arches greatly or only moderately expanded ;_ post- 

orbital processes generally triangular, strong, and directed downward; zygo- 

matic processes of the maxillary greatly depressed and expanded; plane of 

the malar turned outward, sometimes anteriorly nearly horizontally flattened; 

zygomatic arches spreading; position of the anteorbital foramina more for- 

ward than in Tamias, subtriangular, with a strongly developed tubercle at 

the outer lower corner; upper premolars always two, the first variable in 

size, generally much larger than in Sciurus or Tamias, and sometimes nearly 

as large as in Cynomys; grinding-teeth variable in strength and size; cheek- 

pouches well developed; body slender or thick-set ; tail long, moderate, or 

short, cylindrical or flattened; ears large, of medium size, or rudimentary, 

never tufted; nail of pollex generally undeveloped ; character of the pelage 

-and pattern of coloration variable. 

As previously stated, the genus Spermophilus, as commonly recognized, 
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is a heterogeneous group, embracing quite diverse species, some of which 

strongly approach Sciurus, while others foreshadow Cynomys, and others 

still grade by almost insensible stages into Tamzas. The group was first dis- 

membered* by Brandt in 1844, who divided it into two “subgenera”, namely, 

Colobotis (also written later in the same paper “ Otocolobus”) and Otospermo- 

philus. To the first he referred all the Old World species known to him, and 

also three of the North American species; the latter is exclusively American. 

These two groups are based on slight peculiarities of dentition (particularly 

in respect to the size and form of the first upper premolar), the size of the 

ear, and the length of the tail. The Old World species of Colobotis are all 

short-tailed, with small or rudimentary ears, the tail with the hairs exceeding 

a length of two inches in only one species (S. eversmanni), being generally 

considerably less than one-fourth of the length of the head and body. Only 

one (S. richardsonz) of the three American species referred by Brandt to this 

group really belongs here, the others (9. “‘hoodi” = tridecemlineatus, and S. 

Jranklini) having few characters in common with the others. O¢ospermophi- 

Jus is a much more natural division, but was made to include S. mezicanus, 

which, as will be shown later, belongs to a wholly different division. The 

other species referred to Otospermophilus were S. granmurus (with its varie- 

ties and synonyms) and S. /ateralis; the affinities of the last named are 

divided between this group and Tamas, with a preponderance toward the 

latter. Brandt divided the Old World representatives of Colobotis into three 

sections (“A”, “B”, and “C”), based wholly on the seasonal and valueless 

character of the pilosity of the soles, which he appears to have supposed to 

be a constant character in adults. His section ‘‘B” (consisting of S. evers- 

manni and S. parryz) he says resembles Otospermophilus in the length and 

structure of the tail. This is also true of other characters; it hence forms 

a natural and well-marked subdivision of his subgenus Colobotis. 

In 1855, Brandt’s divisions and subdivisions were adopted by Giebel. 

Baird, in 1857, while pointing out the worthlessness of any distinctions based 

on the pilosity of the soles, thought Brandt’s subgenus Osospermophilus euti- 

tled to permanent recognition, and adopted it with merely the removal there- 

from of S. mexicanus to Colobotis, under which latter group Professor Baird 

* Lichtenstein, however, about 1830, proposed the name Citillus for certain species, but without 

giving for the group any tangible diagnosis. The first species described under this name was S. mezi- 

canus, but be also described two Old World species (C. fulvus and C. mugosaricus) that differ widely from 

S. mexicanus, belonging in fact to an entirely different section of the genus. Brandt makes, and quite 

properly, as it seems to me, Citillus merely a synonym of Spermophilus. 
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arranged all the other American Spermophili. He also recognized the highly 

Sciurine character of the Otospermophili, which he regarded as “only distin- 

guishable externally by the cheek-pouches” from the true Squirrels. Colo- 

botis, however, as thus left, embraced very diverse types. 

While, as already stated, it is impossible to subdivide the American 

Spermophili into sharply definable groups, they admit of arrangement in 

three sections, of which the extreme phases of differentiation are as wide 

asunder as are most allied modern genera, but which still thoroughly inoscu- 

late through variously intermediate specific forms. If their most differentiated 

specific representatives steod alone, even the generic distinctness of these 

groups would be unquestioned. As already intimated, one of these deviating 

lines is in the direction of Cynomys, another in the direction of Tamias, and 

the third tends strongly toward Sciurus.  Provisionally recognizing these 

sections as subgenera, they may be characterized as follows :— 

Subgenus OTOSPERMOPHILUS Brandt (emend.). 

Ears large, high, pointed (larger and more pointed than in some species of Sciurus); tail long, 

full, and broad, with the hairs two-thirds to three-fourths the length of the head and body; general 

form of the skull, and the dentition, strongly Sciurine. Species, S. grammurus, S. annulatus ?. 

Subgenus CoLopotis Brandt (emend.). 

Ears small, sometimes marginiform ; tail short, flattened, with the hairs one-third to one-half the 

length of the body ; skull short and broad, the zygomatic arches broad, generally greatly widened pos- 

teriorly ; dentition heavy, and the first upper premolar generally large. Species, S. richardsoni, S. empetra, 

S. mollis, S. spilosoma, S. obsoletus. 
Subgenus Ictrpomys* nob. 

Ears generally sinall, sometimes rudimentary; tail long, cylindrical, or narrow and flattened, or 

quite broad, with the hairs one-half to three-fourths the length of the body; skull very long and narrow; 

first upper premolar usually rather small, and the dentition not heavy. Species, S. tereticaudus, S. mexi- 

canus, S. tridecemlineatus, S. franklini. 

In Otospermophilus, the first upper.premolar is scarcely larger than in 

some species of Sciurus; the skull is similarly arched and expanded; the 

anteorbital foramina are narrower, and their outer walls are thinner than in 

the other Spermophiles. The cranial differences relate mainly to the greater 

obliquity of the malar bone and the greater lateral expansion of the zygo- 

matic processes of the maxillaries. S. empetra (= parryi of authors) is but a 

little way removed from the group, and forms an easy passage to Colobotis. 

In Colobotis, the skull is shorter and broader, generally much arched, 

the zygomatic arches more spreading, and the dentition heavier; in all these 

characters, as well as in the short flat tail and the thick-set form, the group 

*EryM.—ixric = weasel, and ve = mouse; in allusion to the slender Musteline form of most of 

the species. 
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approaches Cynomys. While S. empetra deviates toward Otospermophilus, 8. 

richardsoni strongly approaches Cynomys, as do S. spilosoma and S. obsoletus 

to Ictidomys, especially in the general contour of the skull. In Ictidomys, 

there is an approach, through S. mezxicanus, toward Tamias, while S. frank- 

lint, in its full, broad, and rather long tail and prominent ears, and somewhat 

in the general shape of the skull and rather small first upper premolar, rather 

inclines toward Otospermophilus. 

As is evident from the foregoing remarks, the complex inosculations of 

Sciurus, Tamias, Cynomys, and the several divisions of Spermophilus, render 

it impossible-to arrange them serially in a single line. The following dia- 

grammatic disposition to some extent expresses their mutual affinities, as well 

as their relationship to Arctomys. 

Scrurvs. 

OTOSPERMOPHILUS, 

| 

| CyYNoMyYs. | 

IcTIDOMYS. 

| Ancroars. | 
ARCTOMYS. 

The absence of any broad gaps among the many species composing the 

above-named groups leads to the inference of their comparatively recent diverg- 

ence from some common ancestral type, which may or may not have been 

something nearer Arctomys than Sciurus, or something quite different from 

either. ‘The extinct species of the Tertiary formations,* of which there are 

indications of a large number, none of which, unfortunately, are as yet well 

known, were mainly of large size, most of them exceeding the existing 

species of Cynomys, while some equalled and even exceeded the largest species 

* For an account of these, seo the concluding portions of this memoir. 
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of Arctomys. As far as can be judged from the characters afforded by the few 

mandibular rami, from which as yet they are in the main only known, they 

more resembled, at least in dentition, the existing species of Arctomys and 

Sciurus than those of Cynomys, or the heavier-toothed forms of Spermophilus. 

As regards their present distribution, the Spermophili are confined mainly 

to the colder portions of the northern hemisphere, and are numerously and 

about equally represented in North America and the colder parts of the Old 

World. All the Old World forms, with one exception (S. eversmami of North- 

eastern Asia), are short-tailed forms, while the American species, with two 

or three exceptions, are long-tailed, and approach more nearly to Sciwrus and 

Tamias than do those of the Old World. Several of the species range as far 

westward as Central Europe, and are more or less numerous thence eastward 

to the eastern shores of Northern Asia. In North America, none occur east 

of the plains and prairies of the central portion of the continent, ranging 

thence westward to the Pacific coast. The genus has representatives from 

the shores of the Arctic coast southward to the plains of Northern Mexico. 

All of the known species, except one, have representatives within the United 

States, this being the S. annulatus, known as yet from a single specimen (of 

which the locality is authentic) from Colima, Western Mexico. Another, 

however (S. empetra), only just reaches our northwestern border, while no 

less than three (S. mezicanus, S. spilosoma, and S. grammurus) are known. to 

occur considerably beyond the northern boundary of Mexico. Only about 

one-fourth of the whole number of species are found at any one locality. 

It may be further noted that the pelage of all of the southern species 

consists of rather coarse, harsh, stiff hairs, generally flattened and grooved on 

the outer surface, with very little or no under fur, especially in summer ; 

while all the northern and alpine species, with one exception (S. franklini), 

have a soft, thick, furry pelage, with abundant under fur. In respect to 

geographical variation, there is, as a rule, a decided decline in size southward 

in individuals of the same species, with quite often an appreciable increase 

in the size of the ears. In respect to seasonal variations, the pelage is every- 

where softer and heavier toward winter, with the soles quite fully clothed, 

while in summer they are generally more or less naked. All the northern 

species are known to pass the colder portion of the year in a state of hiberna- 

tion. Southward, the period of hibernation is of course much shorter, while 

the most southern forms continue mure or less active throughout the winter. 
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Several of the species are remarkable among our North American 

Rodentia for their carnivorous propensities. This has been especially noted 

by Dr. P. R. Hoy in the case of S. tridecemlineatus, who has made the habits 

of this animal the subject of careful study.* He has not only observed the 

destruction of mice and small squirrels by them while in a state of confine- 

ment, but has convinced himself that they are a useful check upon the increase 

of the different species of Arvicole and other field-mice, and says that Ground 

Squirrels cannot inhabit the same locality. He says,—‘‘When a Squirrel or 

other small animal is put into a cage with one of these [Spermophiles], it 

will, in a moment, be all animation and activity, darting at the intruder, 

inflicting a wound and flying back with such rapidity as to leave but little 

chance for defence. As soon as it has disabled its antagonist, it seizes it by 

the back of the neck and instantly kills it. During these combats, the 

Gopher utters a low snarling growl, and emits a Musteline odor. After kill- 

ing, they remove the upper part of the skull, suck the blood, and eat out the 

brains. The carcass is then devoured as occasion requires ; but if an abun- 

dant supply is at hand, they only eat the brains, resembling in this respect 

the Weasel.” He adds,—‘‘I am satisfied that when the case of ‘Benefits 

versus Injuries’ is properly investigated, the agricultural interests will promptly 

decide that the ‘Striped Spermophile’ is an advantage to the country, and is 

deserving of protection rather than destruction from the hands of the farmer. 

They keep in check the Meadow Mice (Arvicola) and other small quadru- 

peds.” He further suggests that it might possibly prove useful in extermi- 

nating the Pouched Gopher (Geomys bursarius). Mr. Kennicott adds that 

Dr. Hoy had informed him that he had found the skins of Meadow Mice in 

the burrows of this animal. 

Mr. Kennicott states further, that the Gray Spermophile (S. franklini) is 

also to some extent carnivorous, and that he had heard farmers complain of 

their destroying young chickens.t I have also been informed byMr. 8. Jill- 

son, of Tuckerton, N. J., that the small colony of these animals that have 

recently become, by accident, established in that neighborhood, destroy young 

chickens and turkeys. Dr. Couest has recorded that S. richardsoni feeds 

largely upon the carcasses of buffalo. Mr. H. W. Henshaw also states that 

*See U.S. Patent Office Report, Agricultural, for 1853, pp. 68-70. 

+U. 8. Patent Office Report, Agricultural, for 1856, p. 80. 

¢ American Naturalist, ix, Mar. 1875, p. 173. 
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S. grammurus is well known to the residents about Camp Bowie, Ariz., “for 

its depredations on the hen-coops, its aim being the eggs, which it was often 

successful in carrying off”.* 

SYNOPSIS OF THE SUBGENERA, SPECIES, AND VARIETIES OF SPERMOPHILUS. 

I. Form Sciurine; skull broad inter- and anteorbitally; first upper premolar small, less or not more 

than one-fourth the size of the second; molars relatively small; edge of outer wall of the 

anteorbital foramina not thickened; coronoid processes of lower jaw long and slen- 

der; ears very large; tail long, full, and bushy (two-thirds of the length of head and 

ROM Yi) tea ce Seam eaine bak) os alee eee oe socace a su aeuslbeetoeurs OTOSPERMOPHILUS. 

1. Body finely mottled above with yellowish-brown and black ; beneath pale yellowish-brown ; tail 

below yellowish-brown, with three longitudinal bands of black, less distinct above. Runs 

occasionally into melanistic phases ....-. 2.22. -5 se 202. cee ene cece ce ew ee ences: GRAMMURUS. 

a, General color above mixed black and white, rather lighter on the anterior half of the dorsal 
surface, and more brownish posteriorly ; not distinctly whiter on the sides of the shoulders, 

nor darker medially on the nape and anterior portion of the back. Habitat, Colorado, 

southward into Mexico, and westward to the Sierra Nevada Mountains. ..-- var. grammurus. 

b. An indistinct broad hoary or grayish-white band on the sides, extending from the head to 
beyond the shoulders, and sometimes reaching the hips, narrowing posteriorly, broad 

anteriorly, and sometimes nearly meeting above on the nape. Habitat, Southern Cali- 

POL Wasa eer ee nae aloes Sar oe ei corat rere beetle wet tontices cet ls eeu est biceeleeiele var. beecheyi. 

c. Similar to the last, but with the hoary patches separated on the nape and over the shoulders 

by a band of dark brown, varying to nearly black. Habitat, Northern California and 

W EsberniOregonsore secesest ose Recess ascites oelsole ces cleecus Soebely as ans cscs Var. Couglasel. 

II. Sku.l abruptly narrowed interorbitally ; zygomatic arches heavy and spreading, transversely flat- 

tened; muzzle narrow; first premolar large, about one-third to one-half the size of the sec- 

ond; tail generally narrow and short, with the hairs one-fourth to one-third the length of 

the head and body; form rather thick and stout; ears small, often a mere rim,nearly con- 

Cealedibyzthespelatereemter ite ale cee as valea cale teenie tamtoel= == iale =a sielsisiote me le COLOBOTIS. 

2. Size large; above mixed black, white, and yellowish-brown, the white chiefly in crowded subquad- 

rate spots; upper surface of the head chestnut; beneath rusty-white; tail rather short, but 

full and bushy ; ears quite small. .........--. ---- .----- 22 +--+ eee ene ee ene e ee eee EMPETRA. 

a. Strongly rufous below and on the sides; back varied with black, brown, and white. Hab- 

itat, Barren Grounds of Arctic America......-.--------------. ------ +----+---- var. empetra. 

b. Above grayer; sides and beneath gray, generally with very little or no fulvous; tail shorter 

and more bushy. Habitat, Kodiak Island (and Peninsula of Aliaska?)- ..-- var. kodiacensis. 

e. Smaller and darker, the light spots more fulvous, and the tail and ears relatively longer. 

Habitat, British Columbia, southward into Washington Territory .-..--.var. erythrogluteus. 

3. Smaller; above pale yellowish-brown, varying to pale rufous, mixed more or less with black, 
with generally an indistinct mottling of yellowish-gray----..----. ---------- RICHARDSONI. 

a. Above light yellowish-brewn, varied with dusky, and generally faintly mottled with very 

small indistinct light spots; tail gray above, varied with black, brownish-yellow below, 

with a partly concealed bar of black near the end, and edged both above and below 

with yellowish-white. Habitat, Plains of the Saskatchewan, southward to Northern 

DI AROLAM Eee ee reeencae ooitaenicae cas sins seein aces 6s eine acldvivivicinsieinneimnnieninnine var. richardsoni. 

b. Smaller than the last, with larger ears, and much darker coloration ; tail mostly black above, 

edged with white; below with a broad subterminal bar of black, and another narrower 

basal one. Habitat, northern portion of the United States, from Dakota westward to the 

Plains of the Columbia, southward to the Laramie Plains, northward into British Co- 

LCE baie bins eisonin ads oodeeo Boe SeeIeeesor BPS OCR tCObaCs soot oso eRe GOSORRES var. townsend. 

4. Size small; ears obsolete; tail very short; above finely and uniformly variegated pale yellowish- 

brown and dusky, without spots; below gray, faintly washed with creamy-yellow. Hab- 

itat, Northern Utah and westward... .-----~----- +--+ e202 +--+ +--+ 2 ee eee eee e+ MOLLIS, 

* Rep. Wheeler’s Expl. and Sury. West of the 100th Merid. vol. v, Zool. p. 122. 
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5. Size small; above strongly reddish-brown, with indistinct subquadrate spots of reddish-white, 

not arranged in rows; tail very narrow, about half the length of the head and body; 

below reddish-brown, with an indistinct narrow line of black; ears very small, almost obso- 

lete. Habitat, Southern New Mexico, Southwestern Texas, and Eastern Mexico..SPILosoMa. 

6. In size and general form similar to the last; above dull yellowish-brown, indistinctly spotted 

with lighter. Habitat, from the Black Hills and Fort Kearney westward to the Great 

Basin. 220 cons oon sean eennnieces mn seeee= soe Bab eSdso3 SHS OS Sosa ssbeeosgscas OBSOLETUS. 

III. Skull very long and narrow, the nasal portion relatively broad and very long; zygomatic arches 
rather weak, not widely spreading ; first upper premolar of medium size, about one-third as 

large as the second ; tail quite long, the vertebrx alone nearly two-thirds to more than two- 

thirds the length of the head and body; ears small; general form of the body long and 

ECG Gy te Se sane Cobo os osesca ne ocoes ono Sea Soe Ss so5-55 oslo ses 55 ICTIDOMYS. 

7. Above yellowish-brown, finely varied with gray; below yellowish-white ; tail cylindrical, concolor 
with the body; ears nearly obsolete. Habitat, vicinity of Fort Yuma, Southern Cali- 

LO HNE oo6555 poss Caen Serdca saosin cosessdss2- 3500S Sasa cosecicsiess ssssssssce TERETICAUDUS. 

8. Above dark reddish-brown, inclining to olivaceous, with subquadrate spots of white rather regu- 
larly arranged in nine to eleven rows; tail about two-thirds the length of the body ; beneath 

dull brownish-yellow, with a band of black. Habitat, Southern New Mexico, Southwestern 

Texas, and southward into Mexico (to Vera Cruz?)...-..-.----- Fe sci Sn MEXICANUS. 

9. Larger; above dark brown, mixed with reddish, varying to pale brown and blackish-brown, with 

six to eight light continuous lines, alternating with five to seven rows of light spots; tail 

generally about two-thirds of the length of head and body, rather narrow; below yellow- 

ish-brown centrally and edged with yellowish, between which is a very broad band of 
black..< 225 S< cocc cose eee EE Eee eee 3 JStgo 855 2650 tse ohe 563 TRIDECEMLINEATUS. 

a. Darker above; the light lines rather narrow. Habitat, the prairies of the United States 

northward to the Saskatchewan... .----. . 2. - ce5+ e205 wee ewe e ooo wee var. tridecemlineatus. 

b. General color much paler, with the light lines and spots broader. Habitat, the dry plains 

and deserts westward to the Great Basin....-..-.---- See an Bos arose coc var. pallidus. 

10, Large; above yellowish-brown, varied with black, the light and dark markings forming indis- 

tinct subquadrate spots; head grayer; tail two-thirds the length of the head and body, 

rather ful] and bushy, whitish, with three bands of black; ears small, but distinct. Hab- 

itat, Northern Illinois and Missouri, northward to latitude 64°........-....---. FRANKLINI. 

Incerta sedis. 

11. (Cranial characters unknown.) Size medium; ears large; tail with hairs nearly as long as the 

body; form highly Sciurine; above varied yellowish-brown and black; sides of neck and 

shoulders and outer side of limbs strongly reddish-brown ; beneath yellowish, the color of 

the dorsal surface nearly meeting on the middle of the ventral surface; tail above marked 

with broad transverse bars of black, alternating with narrower bars of brownish- 

yellow; lower surface strongly reddish-yellow. Habitat, Plains of Colima, Western 
Moxieoreso. 25d sa ses ccinawets te soe bee eo een eee seen pees Seecesesce aaa ANNULADUSS 

SPERMOPHILUS GRAMMURUS (Say) Bachman. 

Lined-tailed Spermophile. 

Var. GRAMMURUS. 

Rocky Mountain Lined-tailed Spermophile. 

Sciurus grammurus Say, Long’s Exped. to the Rocky Mts. ii, 1833, 72.—HArLan, Faun. Amer. 1825, 182.— 

Gopman, Amer. Nat. Hist. ii, 1826, 136.—H. Situ, Griffith’s Cuvier’s An. King. v, 1827, 255.— 

FiscuEr, Synop. Mam. 1829, 350. 
Spermophilus grammurus BACHMAN, Charlesworth’s Mag. Nat. Hist. iii, 1839, 390.—WaGNER, Suppl. Schre- 

ber’s Siiuget. iii, 1843, 253—Branpzv, Bull. Classe Physico-math. Acad. Imp. Sci. St. Pétersb. 

ii, 1844, 380.—Scuinz, Syn. Mam. ii, 1845, 74.—Barrp, Proc. Acad. Nat. Sci. Phila. 1855, 334; 

Mam. N, Amer. 1257, 310, pl. iv, animal; U.S. and Mex. Bound. Surv. ii, pt. ii, 1859, 38.— 

Cougs, Amer. Nat. i, 1867, 360; Proc. Acad. Nat. Sci, Phila. 1867, 135.—MxerriaM, U.S. Geol. 

Surv. Terr. 6th Ann, Rep. 1873, 663.—ALLEN, Bull. Essex Inst. vi, 1874, 66.—Couns & Yar- 

Row, Rep. Expl. and Sury. West of 100th Merid. vy, Zod]. 1875, 121. 

Ae ae on 

inte 

S. wiv ee ae, 
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Spermophilus grammurus var. grammurus ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 293. 

Spermophilus couchit Barrp, Proc. Acad. Nat. Sci. Phila. 1855, 332; Mam. N. Amer. 1857, 311, pl. Ixxxi, 
fig. 3, skull (melanistic form). 

Spermophilus buckleyt SLAck, Proce. Acad. Nat. Sci. Phila. 1861, 314 (melanistic form). 

Var. BEECHEYI. 

Californian Lined-tailed Spermophile; Californian “Ground Squirrel”. 

Arctomys (Spermophilus) beecheyi RICHARDSON, Fauna Bor.-Amer. i, 1829, 170, pl. xii, B; Zodl. Beechey’s 
Voyage, Mam. 1839, 8. 

Arclomys beecheyi WWAGNER, Suppl. Schreber’s Siiuget. pl. cex, E. 

Spermophilus beecheyi ‘ F. CUVIER, Suppl. Buffon, i, Mam, 1831, 331 ”.—Branpt, Bull. Classe Physico-math. 

Acad. Imp. Sci. St. Pétersb. ii, 1844, 380.—Scuinz, Syn. Mam. ii, 1845, 67.—Barrp, Proc. Acad. 

Nat. Sci. Phila. 1855, 334; Mam. N. Amer. 1857, 307, pl. iii, fig. 2, animal; pl. xlvi, fig. 3, 

skull.—Coorrr, Nat. Hist. Wash. Ter. pt. iii, 1859, 81—Coorrr, Amer. Nat. iii, 1869, 183.— 

SuckLey & Gipss, Nat. Hist. Wash. Ter. pt. iii, 1859, 122 (Northern California).—CouEs, 

Amer. Nat. i, 1867, 359 (habits); Proc. Acad. Nat. Sci. Phila. 1867, 134.—HENstiaw, Ann. Rep. 

Chf. Engineers for 1876, App. JJ, 1876, 311. 

Spermophilus grammurus var. beecheyi ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 293. 

Spermophilus macrurus BENNETT, Proc. Zodl. Soc. Lond. i, 1833, 41 (melanistic phase)— WAGNER, Suppl. 

Schreber’s Siiuget. iii, 1843, 245 (compiled).—Branpt, Bull. Classe Physico-math. Acad. Imp. 

Sci. St. Pétersb. ii, 1844, 380 (compiled).—Scuinz, Syn. Mam. ii, 1845, 67 (compiled).— 

AuDUBON & BacuMaAN, Quad. N. Amer. iii, 1853, 181, pl. exxxix (compiled). 

Sciurus (Macroxus) californicus LESSON, Descr. de Mam. et d’Ois. Nouv. 1847, 143.—(See also BAirD, Mam. 

N. Amer. 1857, 280.) 

Var. DOUGLASSI. 

Douglass’s Lined-tailed Spermophile; Oregon “Ground Squirrel”, 

Arctomys? (Spermophilus?) douglasst RICHARDSON, Faun. Bor.-Amer. i, 1829, 172; Zo6l. Beechey’s Voy. 

Mam. 1839, 8. 

Spermophilus douglassi “F. Cuvier, Suppl. Buffon, i, Mam. 1831, 333”.—WaGNeR, Suppl. Schreber’s 

Siiuget. iii, 1843, 247.—Branpt, Bull. Classe Physico-math. Acad. Imp. Sci. St. Pétersb. ii, 

1844, 380.—Scuinz, Syn. Mam. ii, 1845, 68 —AupUBON & BacuMan, Quad. N. Amer. i, 1846, 

373, pl. xlix.—Batrp, Mam. N. Amer. 1857, 309, pl. xlv, fig. 1, skull.—Suck ry, Nat. Hist. 

Wash. Ter. pt. iii, 1859, 98.—SuckLry & Gupss, Nat. Hist. Wash. Terr. pt. iii, 1859, 122. 

Spermophilus grammurus var. douglassi ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 293. 

Var. GRAMMURUS. 

Rocky Mountain Lined-tailed Spermophile. 

VarIeTAL cHars.—Length of head and body about 12.00; of tail to end 

of vertebrae about 8.00; to end of hairs 9.00. Above, coarsely mottled with 

white or brownish-white and black, giving the general effect of gray; gener- 

ally, the gray is purest anteriorly, where the light and dark tints are in strong 

contrast; the posterior half of the dorsal surface generally more or less 

strongly washed with brown, where the white is partly or wholly replaced by 

yellowish-brown and the black by dark brown. 'The hairs are black at the 

base and tip, with a broad subterminal zone of whitish, which, in different 

specimens, varies from pure white to reddish-brown. Feet gray. The gray 

is also purer on the sides of the body and neck. Below, pale yellowish- 
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white, becoming brownish-white on the inside of the limbs; hairs all dark 

basally. Eyelids white, forming a conspicuous light eye-ring. Ears inter- 

nally and posteriorly brownish-yellow; anteriorly dark brown, varying to 

black. Tail white and black in alternating longitudinal bands of nearly equal 

width—two black and three white. The hairs individually are white at the 

tips, with two broad bands of black separated by white; the extreme base is 

often also black, but usually white. Occasionally presents melanistic phases 

of coloration. 

Hasirat.—Colorado and Western Texas, southward into Mexico, and 

westward to the Sierra Nevada Mountains. 

General form much as in the true Squirrels (Sciwrus). Ears high and 

broad, as large as in most species of Scturus. Tail full and bushy, distich- 

ous; the hairs two to two and a half inches long, giving a breadth to the tail, 

when the hairs are outstretched, of four to five inches. Palms and soles 

(generally) wholly naked. Claws rather short for a Spermophile, yet decid- 

edly fossorial rather than Sciurine. Pelage coarse but not rigid; under fur 

sparse, especially in summer. The hairs, when magnified, are seen to be 

flattened, with the outer surface grooved. 

Different individuals vary greatly in coloration, the color of the upper 

surface ranging from nearly pure gray (especially anteriorly) to strong reddish- 

brown, while that of the lower surface varies from pale yellowish-white to 

reddish-brown. The gray is generally purest over the shoulders, but is fre- 

quently developed on the sides of the neck and shoulders, with the inter- 

vening dorsal space either darker or more suffused with rufous. There is 

thus an approach to the distinct gray longitudinal bands seen in vars. beecheyt 

and douglassi. In several specimens from Soda Springs, Colo. (as in Nos. 

9565, 9562, and 956), and in others from Ogden and Provo, Utah (as in 

Nos. 11138, 11135, and 11147), the gray forms a continuous mantle, cover- 

ing the whole anterior half of the dorsal surface, sharply bounded behind 

by the reddish-brown of the posterior half of the back. In others, the gray 

blends gradually into the brownish. In some of the Soda Springs and Ogden 

specimens, the white so predominates over the black as to form a white 

ground-color minutely grizzled with black. In some, the gray mantle is more 

or less distinctly divided by a mesial space of brownish, thus showing a com- 

plete resemblance to var. beecheyi. Occasionally, as especially in several 

specimens collected by Mr. Henshaw in Arizona, the surface of the pelage 



SCIURIDAS—SPERMOPHILUS GRAMMURUS AND VARIETIES. 829 

becomes worn off on the posterior part of the back, leaving exposed the 

dull brownish under fur. In consequence of the wearing-off of the ends of 

the hairs, the natural surface-markings wholly disappear, and give place to a 

uniform tint of faded dingy-brown.- 

As shown by the appended measurements of the skulls of this variety, 

the largest specimens come from the mountains of New Mexico. 

Var. BEECHEYI. 

Beechey’s Spermophile; Californian “‘ Ground Squirrel”. 

VARIETAL CHARS.—Rather smaller than var. grammurus; similar in form 

and general details of structure, differing mainly in coloration, the gray man- 

tle being divided mesially by a rather wedge-shaped, broad area of brownish, 

The gray is thus limited to two broad bands on the sides of the neck and 

shoulders, extending from the occiput to the posterior edge of the scapule, 

or even beyond the middle of the body. The dark area by which they are 

separated is narrow at the nape and slowly widens posteriorly. These lateral 

bands of gray are sometimes quite narrow, sometimes very wide, nearly meet- 

ing along the dorsal line over the scapular region. Through such specimens, 

a complete intergradation may be traced into the mantled form of var. gram- 

murus. No. 3621, from Fort Tejon, has the gray of the mantle strongest 

on the nape, with no indication of a division, and is, in this respect, precisely 

like No. 9568 from Soda Springs, Colo. Except in respect to the quite con- 

stant feature of the more intense gray of the sides of the shoulders, separated 

mesially by brown, the coloration of var. beecheyi is like that of var. gram- 

murus, with parallel variations in respect to the depth and relative proportions 

of the prevailing tints. 

Hazirat.—West of the Sierra Nevada Mountains, from Northern Cali- 

fornia southward into Mexico. 

In respect to size, fifteen skulls of var. beecheyi give an average length 

of 2.20 against an average length of 2.40 in nine skulls of var. grammurus. 

The largest skulls of var. beecheyi overlap the smaller of var. grammurus. In 

all the details of structure, the skulls of the two forms are indistinguishable. 

Var. DOUGLASSI. 

Douglass's Spermophile. 

VARIETAL CHARS.—Intermediate in size between vars. grammurus and 

beecheyi. Differs from deecheyi, in color, in the mesial space between the 
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gray shoulder-patches being darker,—black instead of brown. ‘This space 

varies from dark brown to black, and is either concolor or mixed more or less 

with touches of white. It extends generally from the nape to the middle of 

the back, but is variable in respect to both length and width: The passage 

into var. beecheyi is by almost imperceptible steps. 

The specimen (No. 1180) representing the most extreme phase of dif- 

ferentiation from the beecheyi form is from Klamath Lake, Oreg. Another 

quite similar (No. 5897) is marked as probably from Fort Crook, Cal.; it is, 

however, somewhat browner. No. 536, from Fort Crook, is much like the 

last; though marked ‘‘beecheyz”, it seems to belong to the douglassi series. 

Another specimen (No. 3616), from Fort Tejon, is but a step removed from 

the typical douglassi phase. Some of the numerous Fort Tejon specimens 

(var. beecheyi) have the middle of the back uniformly dark brown, with a 

very few touches of white; while the pattern of markings is typically like 

that of beecheyi, the mesial band, though brown rather than black, is darker 

than any other portion of the dorsal region. In both vars. beecheyi and doug- 

lassi, the scapular mantle is often divided by merely a very narrow line, and 

at other times by a broad band. The shoulder-patches also vary from very 

broad silvery-white areas, with slight touches of black, to those that are much 

narrower, and with a much greater admixture of black. No. 9318, from Vir- 

ginia City, Nev., has the shoulder-patches nearly obsolete, as in var. gram- 

murus, to which this specimen should perhaps be referred. It is, however, 

very like No. 3618 from Fort Tejon. The intergradation between vars. 

beecheyi and douglassi is most thorough. ; 

Hasirat.—Northern California, northward to Washington Territory. 

Three skulls of var. dowgdassi give an average length of about 2.30, being 

somewhat larger than var. beecheyi and rather smaller than var. grammurus. 

The skulls of dowgdassi afford no characters by which they can be separated 

from those of the other varieties. 

GENERAL REMARKS RESPECTING SPERMOPHILUS GRAMMURUS AND ITS VARIETIES. 

DISTINCTIVE CHARACTERS AND AFFINITIES.—Spermophilus grammurus is 

widely distinct from all other members of the genus. It is at once recognizable 

by its long, full, bushy tail, large pointed ears, and its general Sciurine form. 

It also differs greatly from all the others in color and size, except S. empetra, 
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which is, in fact, its nearest affine, though differing greatly from it in color 

and in the size of the ears and the character of the tail. 

The varieties of grammurus differ from each other somewhat in size, 

but mainly in coloration. The difference in size between vars. grammurus 

and beechey?, as indicated by the measurements of the skulls of the two forms, 

is perhaps in part due to locality ; all the grammurus specimens being from 

the Rocky Mountains of Colorado and New Mexico, while the beecheyi speci- 

mens come almost wholly from Fort Tejon, Lower California. The difference 

in size between vars. beecheyi and douglassi seems susceptible of a similar 

explanation, the larger (douwgdasst) being northern. Between beecheyi and 

douglassi, the intergradation is most thorough, while beecheyi passes gradually 

into grammurus. Specimens from the most distant localities are sometimes 

quite indistinguishable, as in the case of No. 9568, from Golden City, Colo., 

and No. 3618, from Fort Tejon, Cal., between which there is no essential 

difference in coloration. In var. beecheyz, the ear appears to be generally a 

little higher, narrower, and more pointed than in var. grammurus. 

SYNONYMY AND NOMENCLATURE.—Var. grammurus was first described by 

Mr. Say in 1823, from specimens obtained on the headwaters of the Arkan- 

sas, now within the State of Colorado. Its first synonym is the Spermophilus 

couchi, described by Professor Baird, in 1855, from black specimens collected 

by Lieut. D. N. Couch in the provinces of New Leon and Tamaulipas, near 

the United States and Mexican boundary-line. It is distinguishable only by 

its color from var. grammurus, of which it is merely a melanistic phase. Its 

next and only other synonym is the Spermophilus buckleyi, described by Dr. 

Slack in 1861, from a specimen from the Pecos River, also based on speci- 

mens in melanistic condition, in which the anterior half of the dorsal surface 

is black, and the hairs elsewhere have much more black than usual at the 

tips. Another specimen, from near the same locality, also shows a melanistic 

tendency. There are also in the collection melanistic specimens of var, beecheyt 

from Fort Tejon. As stated by Professor Baird, the Sciwrus grammurus of 

Say was wholly lost sight of for many years, until it was rediscovered by the 

Government expeditions sent out about 1853-56; it is not alluded to by 

Audubon and Bachman in their general work on the Quadrupeds of North 

America; and it is referred fo by Dr. Giebel as late as 1855 as a doubtful or 

indeterminable species. 

Vars. beecheyi and douglassi were both described by Dr. Richardson in 
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1829, and neither of them have any serious complications of synonymy. The 

Spermophilus macrurus, described by Mr. Bennett in 1833, “from that part 

of California which adjoins Mexico”, is undoubtedly referable to var. beecheyi, 

if the locality is correctly given; the only question that can be raised is as to 

whether it should be referred to this form rather than to var. dowglassi. This, 

however, is a point of minor importance. The size, form, and coloration 

accord well with var. beecheyi; the only point of discrepancy is the “black 

head, on which a very few white hairs exist”. This indicates a slight ten- 

dency to melanism, such as quite a number of specimens present, in which 

the head is unusually blackish. Several specimens of this type of coloration 

are among those received from Southern California. I have hence not the 

slightest hesitation in referring S. macrurus to one of the Pacific-coast forms 

of grammurus, or, more definitely, to var. beechey?, with whose habitat the 

alleged locality accords. 

The Sciurus californicus of Lesson, described in 1847 as from California, 

seems also undoubtedly referable to var. beechey?, as already suggested by 

Professor Baird. It is, in fact, with one or two slight exceptions, an excellent 

and detailed description of this animal. The white bands on the sides are 

represented as extending rather farther back than usual, but not farther 

than frequently happens. The color of the tail is alone erroneously described, 

the description implying that there is but a single band of black instead of 

three.* 

*T here subjoin a transcript of Lesson’s entire notice of his Sciurus (Macroxus) californicus, kindly 

furnished by Dr. E. J. Nolan, secretary of the Academyof Natural Sciences of Philadelphia, from the copy 

of Lesson’s “ Description de Mammiféres et d’Oiseaux”, etc., contained in the library of the Academy. 

“ LEcuREUIL DE LA CALIFORNIE. 

“(Sciurus (Macroxus) Californicus, Lesson.) 

“La Californie nourrit plusieurs esptces d’écurevils fort voisines les unes des autres, et qui 

appartiennent au groupe des Guerlinguets ou des Tamias: ce sont les S. bottae, Less. (Cent. Zool. pl. 76) ; 

Macroxus nigrescens (Benn. Proc. 1833, p. 41); Macrorus aureogaster, F. Cuv. (Mamm. pl. — et Bonite, pl. 

10 et 11); S. nebouzii, Isid. Geoff. (Bonite, pl. 12), et Tamias hindei, Gray (Ann. t. x, p. 264). 

“Le petit mammifére qui fait objet de cette description est de la taille de V’écureuil d’Europe; 
ses formes sont ausi celles de notre écureuil, mais ses oreilles sont sans pinceaux de poils, et sa queue, 

garnie de poils serrés, mais peu longs, est aplatie. 
“‘Cet animal que nous nommons californien, parce qu'il vit dans cette partie de Amérique, a le 

museau assez atténué et légérement comprimé; ses dents incisives sont de V’orangé le plus vif; les youx 
sont encadrés d’un cercle blanchitre, tandis que les poils du dessus de la téte sont tiquetés de brun sur 
un fond vineux pale; les joues et le gosier sont gris-clair; les oreilles sont légérement obovales, couvertes 
de trés-petits poils, mais sans pinceaux; le pelage sur le corps est généralement gris vineux tiqueté de 
gris-clair et de noir; le fond de cette coloration est plus franchement gris sur la nuque et sur le cou, plus 

roussitre sur la croupe, et franchement rose vineux sur Jes membres antérieurs ou postérieurs; le gris 

tiqueté du dos est coupé par une étroite bande blanche, qui s’étend de chaque cdté depuis le haut de 
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GEOGRAPHICAL DISTRIBULION.—The habitat of Spermophilus grammurus 

var. grammurus extends from the parks of Central Colorado southward into 

Mexico, probably to a considerable distance beyond the boundary of the United 

States. In some portions of Colorado, as in the vicinity of Boulder, whence 

many specimens have been brought, it appears to be a common and character- 

istic species. It occurs in Western Texas, but further north does not appear 

to occur much to the eastward of the eastern base of the Rocky Mountains. 

It ranges thence westward to, and probably throughout, the Great Basin, at all 

favorable localities. 'There are specimens in the collection from Ogden and 

Provo, Utah, and Virginia City, Nev. Var. douglassi ranges from Northern 

California to Fort Dalles and Klamath Lake, Oreg. In Northern California, 

it gradually passes into var. beecheyi, which ranges thence southward through- 

out Southern California, and probably further southward. The most southern 

points represented in the collection are Fort Tejon and San Diego. Speci- 

mens referable to beecheyi have been collected by Mr. H. W. Henshaw on the 

eastern slope of the Sierra Nevadas. The species grammurus hence ranges 

from the eastern base of the Rocky Mountains to the Pacific coast, and from 

beyond the Mexican boundary northward to Central Colorado, Northern Utah, 

and Oregon.* 

Vépaule jusqu’a la chute des reins, avant la naissance de la queue; les parties inférieures, les flancs, le 

dedans des membres sont blanchftres, mais tous les poils de ces parties sont 4 moitié noirs et termines 

de blane seulement. 

“Les soies de cet écureuil sont fines, peu abondantes et noires; le nu des tarses est noirdtre; les 

ongles faibles et acérés sont bruns; la queue parfaitement aplatie et A poils distiques, est colorée en 

dessus de noir et de blanc mélangé au milieu, et blane sur les bords; en dessous elle est blanche, bordée 

et terminée de noir, puis frangée de poils blancs. Cette coloration est due 4 ce que chaque poil est blane 

dla base, noir au milieu, et blanc au sommet. 
“Ce petit écureuil doit, 4 la faiblesse de ses ongles, vivre uniquement sur les arbres. Nous n’avons 

pu vérifier son systéme dentaire parce que le seul individu soumis 4 notre étude appartenait 4 un musée, 

et provenait de la Californie, mais sans indication de localité précise.”—(‘‘ Description de Mammiferes et 

@ Oiseaux récemment découverts, précédée dun Tableau sur les Races Humaines, par M. Lesson, Paris, 1847”, 

pp. 143-145.) 

*This species is apparently more or less active at southern localities throughout the winter. 

Mr. T. G. Cary, who formerly resided many years in California, and knows the species well, assures me 

that about San Mateo they were to be met with abundantly at all seasons, apparently spending no por- 

tion of the year ina state of hibernation. This is confirmed by the observations of Dr. Coues, who 

enjoyed excellent opportunities of studying its habits in Southern California, and who found it as active 

as ever during the latter part of November, 1865, in the vicinity of San Pedro. Dr. J. G. Cooper also 

states that on the Los Angeles Plains, in the southern part of the State, they “do not hibernate aS 

but may be seen there in winter actively running about or sitting erect near their burrows.—( American 

Naturalist, vol. iii, p. 182.) 

53 M 
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TapLy LXXXI1.—WMeasurements of eleven skulls of SPERMOPHILUS GRAMMURUS var. GRAMMURUS. 
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TABLE LXXXIII.—Measurements of fifteen skulls of SPERMOPHILUS GRAMMURUS vq?. BEECHEYI. 
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TaBLE LXXXIV.—Measurements of three skulls of SPERMOPHILUS GRAMMURUS var. 
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TabLe LXXXV.—Measurements of six specimens of SPERMOPHILUS GRAMMURUS var. GRAMMURUS. 

* From Baird, Mam. N. Amer. p. 311. 
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Metz) 20G))---<~ 2 GO Aen tescaeen qaceceesencsicces 11.00 | 7.00 | 9.00 | 1.42 | 215 ]...... -. do. 

ohioesin G26) Seen Os co en ete esate encase cea nass Senses lbssecol |) sosce |) GHEE Got best yids e080 Gil Pe See | aeC (OS 

TapLe LXXXVI.—Measuremenis of eight specimens of SPERMOPHILUS GRAMMURUS va?. BEECHEYI. 

u 
o 
a 

a 
z 

3} Locality. 

&o 
S 4 

a 
oO 

1597 | San Diego, Cal ....]..-. 

TG) eG CS) see eee [= 

470 | Tejon Valley, Cal. 

1181 | Santa Clara, Cal...|-... 

*584 | San Mateo, Cal. .-. 

*947 

*583 

*948 

| a 
. o 

From tip of nose to— Tail to end Length of— B 

= g| & 
g S as Ga oe Remarks. 

= z g|/e| = ° r=) 2 . = 

Meas |e | fe |e eee | og 
bm | 8s | 8 3 o/e/5/8 38 Ss 
A =) ro) a > ios) iF q fos) a 

rersere 1) BP SY aeee Pea fis) e ee 

TUT Ey ee) 8 SEA ERR eee te doe sas | From Baird, Mam. 

ROM pe he  Oandey |) eam fee GO| cam onl falas GW) sae { N. Amer. p. 308. 

ates |e aces [seca x 20500) |b=-- Sas cee [ee OOr aay) . 

1.08 |} 2.15 | 2.50] 10.30 | 5.75 0.75 | Alcoholie - | 

6.09 | 7.30 | 1.30 | 2.05 | 0.72 |...do ...... 

* Specimens in Museum of Comparative Zodlogy, Cambridge, Mass. 
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Tabte LXXXVII.—WMeasurements of two specimens of SPERMOPHILUS GRAMMURUS var, DOUGLASSI. 

From tip of 
nose to— 

Remarks. Locality. 

tebre. 
Length of hind foot. Nature of specimen Catalogue-number. Occiput. Tail. Tail to end of ver- 

_ 

os oo 

o 12.00 | 8.25 | 9.50 | 2.60 at From Baird, Mam. 

9 10.50 | 7.25 | 9.25 |......].- do . N. Amer. p. 309. 

TABLE LXXXVIII.—List of specimens examined of SPERMOPHILUS GRAMMURUS var. GRAMMURUS. 

| 3 
e Z a 2 
Brealiterety | ae alaee g 
3 z a E St Locality. Fey From whom received.| Collected by— % 

& .|/as]/a|z ) 
Zal|se]e| a 5 
SH)/ES |] uw I e2|s2/2] 8 wi 
o 1) O;}n 

9318) |ae—eee cos|-~o-| Witginia City. NGVis--=.|<—.co---cea= Clarence King .....-. R. Ridgway...-.....| Skin. 

11132 |13263 | 3 | 9 | Ogden, Utah............ June 15, 1872 | Dr. F. V. Hayden....} C. H. Merriman .... | Skin and skull. 

TW) eae el eee aan eee OO),.wassseeesc-ce mn June 8, 1872 

11133 } ...-.. (Oe eel ecmise MO ceeesshcneeseoee June 17, 1872 

TEST roses PN Rael esas (USS -Saa0saoseos5e June 15, 1872 

9569 | ..--. .-..|-...| Soda Springs, Colo ...... Aug. 10, 1869 

9562 | ...... PR eg) cess OD emeee cae ecce sss | AU 0, ABDD 

9568)|\aeccnc| sans Sece| enna QO et ene oer aoe Aug. 10, 1869 

956413254) |= ooo. salen eee Ove eencasate sees Aug. 10, 1869 

9563 | 13253 }....|. J]... 6. ( igseSsncctecoceenc: Aug. 10, 1869 

9566 | 13252 |....|....|------ Oe eeeeeateteeere Aug. 10, 1869 

ete dO ease eee eeess tens Aug. 19, 1869 

Near Golden City, Colo..}...........-- 

PLOVO A Uae n= sates sl lene 6 see ees 

.| Mimbres and Rio Grande}............. Dr. T. C. Henry ...-. Dr. T. C. Henry -.--.|.--- do. 

--.| Los Angeles, Sonora . ..|....-.. .....- Maj. W. H. Emory ..| Dr. C. B. R. Kennerly}....do. 

---| Columbia River. .-......|....-.-....--- Phil. Acad. Nat. Sci .| J. 1K. Townsend .....|..-.do. 

os | GREW OMGXING: «aes. tas an] teaee eae Dr. J. H. Webb...... Dr. J. H. Webb......|.... do. 

.| Mimbres and RioGrande,|............-. Dr. T. C. Henry ..... Dr. T-C. Henry .....}.... do. 

N. Mex. 

4985 \|\ 4803'|.--.|:;:| Santa dk6.N; Mex: 22---- |b. 25-pesaoee W.J. Howard....... W.J. Howard. ...... Skinand skull. 

1 el sme .---| Copper Mines, Ariz .....|........--..-- Col. J.D. Graham ...' J. H. Clark......-... Skin. 

125!) “arta- |») ae | Sa do eet cee SSR aera hl cee eeap eee (ae Claes tenaeaaton Skin and vkull. 
oneo5e WIS fcc] nk [eee dO Lape cewasocecccn|sascue catcesies| > sesee ROS Reeemeten ese sa== ee U0 neon eseeetemt SDL. 

519)\]'1653:|- .-<])--.] Western. Texas... ....4|;aesescaaaeees Dr. T. C. Henry ..... Dr. T.C. Henry ...--. Skin and skull. 

eT Sher pene aat4 fees. CRS ERS AaSeroe peetec cect eiee teesa- GO 225 ows cons =2| cos co dD ener ernn en Skin. 

Ra SM Gael Base -.| Fort Mason, Tex.-.... scsannion j2ses|0s Eee hoMmng)..-s-5- J. H. Thomas - ......].--- do. 

aft | eae ES Sel la ra oe E| Pree Soe dose ee cect |e d0| =e <2 aneeeneel eee do. 

11877 | ...... 706| gS | Apache, Ariz .. .| Sept. 6,1873] Lt. G.M. Wheeler ...| H. W. Henshaw-..-.}.--- do. 
=-cee¢}) Soceas 020) | | ee ae O teeta .| Aug. —. 1873 

seeeee| oneness G26 ONE ee nO ecco BRE ea eee oct pee as opeecs Iseeicol ts} 

meceee 1423 |....|....| Tamaulipas, Mex -. serSsce S250 

es 1422 |....|....| New Leon, Mex.. Ssasearoresece| beocissG ls) 

* Types of S. buckleyi. 

“eo 
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TaBLE LXXX.—List of specimens examined of SPERMOPHILUS GRAMMURUS var. BEECHEYI. 

837 

g a 

ae 5 
bo: || 4 

= 3 3 & Locality. wens From whom received Collected by— a 
ae x Be collected. ; S 
a 9 a a ee 
ree sh es 5 

i | Cee) | es GI 
is} oO }n A 

= .--| San Mateo, Cal... 

mec) Genced toad) pecece Ct) Sotqsscotosb reno <a] Pease pEeeecG 

Semen 5956 Ra Owswaniniecaseceise ees al 

pee ceG| Faeces lacea| esscos OO) oct RE OS QOS D EME CHOOH thee ear OerSerh| [pnccl Wigsessee Ber. cass| Nhe Wes seesaseeae ed beet liy 

cons Fort Crook, Cal........-. Capt. John Feilner..} Capt. John Feilner..| Skin. 

= San Francisco, Cal ... RD. Cutts: ~~ cs-—- R. D. Cutts. Be . -tlo. 

Soc] (Snead ioctl |totccs GO) Seseccicesedeceaoe, | lconcoeencoesd | sonlvecesec benconcd pot ecncosscsasoncs| loectine 

SBas8| Facare lated Monterey, Cal ...... ....--] ....---...-. | Dr. A. L. Icermann.| Dr. A. L. Heermann |.. do. 

coocid|\sensos Sea} aleDiero;CAl)-.c.os5---1|| -.-..).20-----| A-\CASSICRY..-20). ~.|) An Oassiday:..c-..- do. 

~aeSoal senna |a552 Santa Clara, Cal -..... ... | .-.---.---.--- Dr. J.G. Cooper ... | Dr. J. G. Cooper. ..- do. 

acces Frise | PREG ecceeeedce da Bal Pao Sascaet casos t-oetilhs 

- Capt. J. H. Simpson | C.S. MeCartay...--. do. 

seats) Fosces| nse) eeeccs Opes a eevee ata TEN 1141850) Wee One mw aceoocesiee =| kom OOle permanente a |e c1Oa. 

2 SSE S| lPseaoe| oeel lose ses Cle aah ase oseneeeec.|| ae: BREA Cae esen| lipeee (NEBSRererinc OSS Ine oaltln Anesseeoodcaces [Seat 

Shee oel sen Fort Reading, Cal........ | ..-...--..-. | Dr. J. F. Hammond...) Dr. J. F. Hammond.-.| Skull. 

stosdne)|| (i ares a Seestoas || escsseerescsse Dr. Antiscll........ Dr. Antisell... .....}---do. 

aoe ..- | Tejon Valley, Cal .. Dr. A. L. Heermann | Skin. 

eis) | ceco| jorss | [peeo- 40 eaoeqso cadSo senses | lipeabeceecneod | cok Oi eseesoeessecnd loans do ...- <cae . -do. 

notes beSaso\eesallseos cl) Ee osacepesscosmeee se cotilitess ance jose do. 

Ssese) | Sosee Bee | anes C0 Mawes atela amt ce ges Lessee atic pee OOlkrtaoma eee ss oon: 

“sosne 1858 |Od'| Fort Tejon, Cal ....-...-- 2 %e .| Jobn Xantus..-..... |-. do. 

See Boao Oinessaass JeesOOlea acta = | ee O0e 

: H peLeQ & ptene te tene mer penton 

Sees : ChB epeeseneended loot 

Space = pee dO seeeaceseee vsicn| toe Oe 

Be ee eee nee Boa rs 

..do do. 

do do. 

= -do . . -do. 

do do. 

< do do. 

. Cee ces eeecrncy mast ls 

eee ; Cyn Sane oad bnG 

eee 46 a5 do . 

eretaias e5.d0): acasceeed .do 

Sanae 2 . 5 : ee -- do 

- do, 

do. 

do. 

esse) oe eel eccae cabs Sasnc oes ieeccsoe PeCeTOSApocees So Ot peameieeessies |b ace OO hehe ess eeeaes acl awn0Oe 

See aco enc a Honea eeceaaopeecas Sea O bance can ccter’ sieve OOimecrere name nine [tess 

<<se= ce - 34 | (TORRES sso soetihy 

Bos52]) OA Ove sece oe CUT Seas coeascecosnne || / SeRoeeDeCose Mosc . 5 Roy |t eeOOusennateceescaiesl ee 00s 

do. 

-do.. 

do 

do 

do 
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Tinty LXXXIX.—List of specimens ecamined of SPERMOPHILUS GRAMMURUS var, BEECHEYI—Continued. 

ae Gea le g 
Eee ae ; z 
3 ie 2 | 3 & Locality. pete a. From whomreceived. Collected by— « 

2a/s2] 8 3 2 
S) S) oO lm ai 

...| 35567] .....|....] Fort Tejon, Cal .....--.--.|....--.------.| John Xantus ...... | John Xantus .....-. Skull. 
seh | 557 | 160 |... co ee et eal Le 
ee | 3558 | 542°]... 
eo $3550) lisoea= |e 
eer | 3560 | 581 |.... 
seen 1aDOty cose. (bec 
se 3502) | aS luleees 
re BETES |) cosee| ese 
wedece S56dll| (esses 
dae 3565 | 169 |.... 
eee 3582 | 191 j.... 
ee ['3563a)ene cele 
epee 3584 sezaleeaes 
.--. | 8585 
yang 3536 

3587 
.| 3583 

3589 
jee: 3590 
eee 3591 
sso cic 3993 

ae Liste)! 2 a=- 

Sete POM || ose 

TABLE XC.—List of specimens examined of SPERMOPHILUS GRAMMURUS var. DOUGLASSI. 

Ss |¢ 3 aa | i 
B |esl4]. ] z 
: 24 = & Locality. When rom whom received. Collected by— = 
2 .12u/aq = collected. ) 

ga\e2\8|3 E 
4/23/23) 4 | z 
So |S ie |a A 

1180 |...... --..].-.-| Klamath Lake, Oreg.--.]........----- Lt. R.S. Williamson | Dr. J.S. Newberry--| Skin. 

Georg eee sal) Sort Crook; Cali... 22 =>.) odeseeeebeee Capt. John Feilner..} Capt. John Feilner- |... do. 

4168 | 4189 |....] fi |...... COe sas paz eeseees Apr. i 278860) |\2-- a0 eee neon el eae CG Remerse.scacie Skinand skull. 

Siks eos Bar NO | |bxanes G0. cose: isto se Ae oe ee Oe Ones ee CO. 2525 ees Skin. 

3854 | ....-. a a eeioeee GO)... 5.0 os oo ceaan a eee ean oe ae See See PAO eee eee eer | eee OO eoceecosesccelltoe do. 

3855 |.----- BAN oncid Moesos GO ide bageees sae ted No ose cease halos | Pete 0) eee seen tee ee COLE GiaaS eae seed fee 2 do. { 

S85) |r ak ecelts=:| "Fort Reading {Gal ae aes| eee Dr. J. F. Hammond |.. .do. 
1005 | 2009 | 59 | g | Fort Dalles, Oreg. Ter..|. ..| Dr. George Suckley | Dr. George Suckley | Skinandskull. | 

Neaatee MAraSi|Scclk. Sa| eat aoe eaee = BOs ee oil sowadedOte arenes aeSeee | bees edo) eeserce eens Ska 
755 | 1881 |....]....| Oregon Territory ...... 2 -| Dr. J. Evans - .| Skinandskall. 

5947 | 4804 |....|....| Fort Umpqua, Oreg. Ter-.|}. .| Dr. E. P, Vollum ... | Dr. E. P. Vollum ....|... do. 

eee 
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SPERMOPHILUS EMPETRA (Pall.) Allen. 

Parry’s Spermophile, 

Var. EMPETRA. 

Glis canadensis ErXLEBEN, Syst. Anim. 1777, 363 (in part only ; = Quebec Marmot of Pennant +- Quebee 
Marmot of Forster). 

Mus empetra Patias, Novy. Spec. Glires, 1778, 74 (except the reference to Pennant’s Quebec Marmot).— 

“ BoppazrT, Elench. Anim. i, 1784, 105.” 

Arclomys empetra SCHREBER, Siiuget. iv (1724 ?), 743, pl. cex (= Mus empetra Pallas, the plate from Pallas’s 

type).—GMELIN, Syst. Nat. i, 1788, 143 (= empetra of Pallas and Schreber).—Snaw, Gen. 

ZoOl. ii, 1801 (same as preceding).—DESMAREST, Mam. 1822, 329; and of various subsequent 

eompileis.—SaBIng, Trans. Linn. Soc. xiii, 1822, 584 (the synonymy, excluding references 

to Pennant’s Quebec Marmot; not the description).—RicuarpDson, Fauna Bor.-Am, i, 1829, 

147 (in small part only; not the figure nor the description). 

Arctomys parryi RICHARDSON, Parry’s Second Voyage, App. 1825, 316.—Han.an, Fauna Amer. 1825, 170.— 
Gopman, Am. Nat. Hist. ii, 1826, 120.—H. Smirn, Griffith’s Cuvier’s An. King. v, 1827, 247.— 

FISCHER, Synop. Mam. 1829, 344 —J. C. Ross, Ross’s 2d Voy. 1835, App. xv (Repulse Bay).— 

WAGNER, Schreber’s Siiuget. pl. exx.—Tore tt, Petermann’s Mittheil. 1861, 57. 
Arctomys (Spermophilus) parryi Rrcuarvson, Maun. Bor.-Amer. i, 1829, 158, pl. x: Zodl. Beechey’s Voy. 

Mam. 1839, 7. 

Spermophilus parryi Lesson, Man. de Mam. 1827, 244.—Branpv, Bull. Phys.-Math. Class. St. Petersb. 1i, 

1844, 372.—Scurnz, Syn. Mam. ii, 1845, 65.—GieBe., Siiuget. 1855, 633 —Barrp, Mam. N. Amer. 

1857, 323. 

Spermoplhalus parryi var. parryi ALLEN, Proe. Bost. Soc. Nat. Hist. xvi, 1874, 292. 

Arctomys alpina Parry, Nar. Sec. Voy. 1825, 61 (name merely; said by Richardson to refer to his Arctomys 

parryi). 

Arctomys (Spermophilus) parryi var. y, phwognatha RICHARDSON, Faun. Bor.-Amer. i, 1829, 161. 

Spermophilus parryi var. ? phanognatha ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 292. 

Arctomys kennicotti Ross, Canad. Nat. and Geol. 1861, 434; Nat. Hist. Rev. 1862, 274. 

Quebec Marmot, Forster, Phil. Trans. |xii, 1772, 378 (not the Quebec Marmot of Pennant). 

Ground Squirrel, HEARNE, Journey, 1807, 141, 386. 

Var. KODIACENSIS. 

Spermophilus parryi var. kodiacensis ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 292. 

Var. ERYTHROGLUT US. 

Arctomys (Spermophilus) parryi var. 3, erythrogluteia RicHarvson, Faun, Bor.-Amer. i, 1829, 161. 

Spermophilus parryi var. erythrogluteia ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 292. 

Var. EMPETBA 

VARIETAL CHARS.—Size of S. grammurus, or rather larger. Length of 

head and body 12.00 to 14.00; of tail to end of vertebrae 3.00; to end of 

hairs about 4.50. Above mixed yellowish-brown, white, and black, the white 

forming quite prominent squarish blotches; sides of the head, neck, and 

body, the limbs, and whole lower surface brownish-yellow, varying greatly 

in intensity in different individuals; top of the head cinnamon, varying to 

chestnut, more or less mixed with blackish. A pale ring surrounds the eyes. 
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Tail below dark brownish-red, with a subterminal bar of black, which extends 

back for a short distance along the sides; above mixed gray, brown, and 

black, with a broad border of black edged with yellowish-white. A melan- 

istic race, wholly intense black, is frequent at some localities. 

The general form of the body is rather stout and thick; the tail short 

and bushy, incompletely distichous, in form somewhat resembling that of Arc- 

tomys; ears low and broad, about one-fifth to one-sixth of an inch high. 

Specimens from the same localities vary considerably in color, especially 

in respect to the distinctness of the white spots and the amount of rufous 

suffusion. In Fort Anderson specimens, the white spots are generally large 

and well defined; the lower parts are strongly rufous, often bright tawny, 

particularly on the sides, throat, and breast ; sometimes bright tawny through- 

out below, with the top of the head bright brownish-orange. Specimens 

pure glossy black, with a faint wash of gray or yellowish-gray on the shoul- 

ders and thighs, are of frequent occurrence in the vicinity of Fort Yukon. 

Var. KODIACENSIS. 

VARIETAL CHARS.—Size of var. empetra. Grayer; the white blotches 

finer and more crowded; the top of the head and the back of a darker 

brown; sides and beneath gray, sometimes washed with fulvous over the 

abdomen; tail shorter and more bushy. 

A considerable number of specimens from Kodiak Island agree in being 

of a much paler or grayer phase of coloration than specimens from the Yukon 

and Anderson’s Rivers. While the top of the head is of a much darker shade 

of brown, with the brown of the middle of the back also darker, the nape, 

sides of the head and neck, the outer side of the limbs, and the sides of the 

body, as well as the lower surface generally, but especially the throat and 

breast, are much lighter, being nearly pure gray instead of tawny, as in var. 

empetra. While the general size is nearly the same, the tail is about one-fourth 

to one-third shorter and more bushy. The Kodiak form is characterized by 

generally an almost entire absence of fulvous, which in var. empetra is gener- 

ally intensified into brownisb-golden; in some specimens of kodiacensis, the 

middle of the belly is more or less fulvous, as are sometimes the shoulders. 

In general color, var. kodiacensis much more closely resembles S. eversmanni, 

but, in its much shorter tail, differs more from it than does var. empetra. 
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Var. ERYTHROGLUTAUS. 

VARIPTAL CHARS.—Somewhat smaller than var. empetra, with longer ears 
and tail. Length of head and body about 9.50 (to 11.00, according to Rieh- 
ardson); of tail to end of vertebrae 3.50; to end of hairs 5.00. Color simi- 

lar, but darker, with the lighter markings generally more fulvous. 

Two skulls of var. erythrogluteus give an average length of 2.05 against 

2.25 in six skulls of var. empetra; average width 1.27 against 1.48 in var. 

empetra. The skull is hence relatively narrower and more elongate than in 
the latter, and the postorbital processes are more slender. Part of this dif- 

ference may, however, be the result of differences of age, the erythrogluteus 

skulls being from younger animals than the others. 

This variety was first described by Dr. Richardson, from specimens pro- 

cured west of the Rocky Mountains, ‘near the sources of the Elk River, in 

latitude 57°”. Two of the five specimens before me are from the Kootenay 

River, two from the head of Flat Head River, and the other from the upper 

end of Plover Bay. These agree with Dr. Richardson’s description, except 

that they are rather smaller. They are also from considerably more southern 

localities. In one specimen, the light blotches are as distinct and as light as 

in var. empetra. 

GENERAL REMARKS RESPECTING SPERMOPHILUS PARRYI AND ITS VARIETIES. 

DIFFERENTIAL CHARACTERS AND AFFINITIES.—Spermophilus empetra, in all 

its forms, is widely different from any other North American Spermophile, 

with none of which it is necessary to compare it in detail. It more nearly 

approaches S. grammurus than any other, especially in cranial characters. 

It has larger ears than any other of the species of the subgenus Colobotis, 

and in general features stands between Otospermophilus and Colobotis, but 

agrees best with the latter. 

It finds in the Siberian S. eversmanni a very near ally, but S. empetra 

differs from S. eversmanni in being larger, with a much shorter tail and more 

rufous on the head. Var. kodiacensis, from the island Kodiac, situated off 

the southern coast of the Aliaskan Peninsula, in color very closely resembles 

the S. eversmanni, but it has a shorter tail than even var. empetra. Examples 

from Arikamtchitchi Island and the western shore of Behring’s Strait are 

still more like S. eversmanni, yet are not varietally separable from var. empetra. 

SYNONYMY AND NOMENCLATURE.—This species was first notieed in 1772 
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by Forster, who described a specimen from Churchill River as the “Quebec 

Marmot”, doubtfully referring it to Pennant’s Quebec Marmot, which is the 

Arctomys monax of recent authors, but generally wrongly referred to the 

Mus empetra of Pallas. Forster’s description shows clearly that his animal, 

as first stated by Richardson,* is identical with his S. parry. Hearne, 

during his long Arctic journey (1769-72), also met with it in the region west 

of Hudson’s Bay, and in his narrative of his travels, published in 1807, refers 

to it under the name “Ground Squirrel”. 

In 1778, Pallas described a Mus empetra, based on a specimen in the 

Leyden Museum from boreal America, which is unquestionably referable to 

the present species, subsequently (in 1825) described by Richardson under 

the name Arctomys parryi. His account of the size, form, proportions, and 

color are all applicable here, and not at all to Arctomys monax, to which 

his name has commonly of late been referred. A few years later (about 

1784), Pallas’s Mus empetra was redescribed by Schreber under the name 

Arctomys empetra. Schreber also gave of it a colored figure, made from a 

drawing of Pallas’s Mus empetra sent to him by Pallas himself. This figure, 

as no one can well doubt, is a fair representation of the Arctomys parryi of 

Richardson, the Spermophilus parryi of recent authors. Pallas cites, as a 

synonym of his Mus empetra, the Quebec Marmot of Pennant, and also the 

Quebec Marmot of Forster.t Pallas, in thus citing Pennant, referred an 

unquestionably distinct species to his Mus empetra, which complication was 

perpetuated by subsequent writers, who uniformly blended Pennant’s Quebec 

Marmot with Forster’s Quebec Marmot and Pallas’s Mus empetra. ‘The ani- 

mal described by Pallas, however, as already stated, is the Arctomys parryt 

of later authors, as is fully shown by the publication of his figure by Schre- 

ber, and as is also unquestionably evident from his description.t This is 

evident from the short tail, small size, and coloration, in these points the 

figure and description agreeing with no American species of the restricted 

* Parry’s 2d Voy. App. p. 318. 

t These citations, rendered by Pallas into Latin, are as follows:—‘‘ Marmota quebekana PENNANT, 

Syn. p. 270. Sp. 199, tab. 24, f 2, bona. Forster, Act. angl. vol. LXII, p. 378.” 

t Pallas’s description, from the specimen in the Leyden Museum, is as follows :— Magnitudo Caviw 
Pace, seu inter Marmotam & Citillum media; habitus plane Marmote vel Arctomyos ; longitudo circiter 

pedalis. Caput retusum, supra fusco-nigrescens, lateribus albicans. Dentes primores magni, nudati ub 

in Marmota, nec antice fulvi. Auricule parvee, subuuds, rotundate, vix pilo longiores. Verrue plures 

sparse, superciliares bisetw, paroticas bisete, pilis albidis distinctw, gularis uniseta. Corpus subtus 

totum artusque rofo-ferruginea; supra corpus fuscum, extremis piloram e gryseo-albicavtibus uudulato 

nebulosum. Pedes extremi brunneo nigri, unguibus fuseis ; palm@ sine vestigio pollicis. Cauda bipolli- 

caris cum dimidio, dorso concolor, apice nigrescens.”—( Nov. Spec. Glires, p. 75.) 
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genus Arctomys. ‘The only point of discrepancy is the “ palme sine vestigio 

pollicis”, which is almost equally valid against the reference of Pallas’s Mus 

empetra to any American species of Arctomys. While it is difficult to satis- 

factorily make out what Pennant’s original Quebec Marmot is, the statement 

“larger than a Rabbit” shows it was not A. parryi.* It was in all proba- 

bility. based on a northern example of Arctomys monazx. Sabine, in 1822, 

while citing Mus empetra of Pallas, and all the reference subsequently, to 

that time, based on it, as well as Pennant’s and Forster's Quebec Marmot, 

was the first to describe a specimen of the northern form of Arctomys monax 

under the specific name empetra. Sabine himself, however, noticed the dis- 

crepancies between Forster’s account of his Quebec Marmot and his own 

Arctomys empetra, and also refers to the want of agreement between Pallas’s 

account of Mus empetra and his own specimen. He says :—‘ But that speci- 

men [Forster’s] was only eleven inches, and the tail three inches long; it 

could not therefore have been fully grown. Pallas described the animal from 

a specimen in the Leyden Museum, and gave it the name Lmpetra; this did 

not exceed a foot in length, and its tail was only two inches and a half long. 

.... The chestnut color of the head is mentioned by Forster, and there- 

fore is probably to be found in some instances, though on the specimen I 

have seen there is no such appearance.”—( Trans. Linn. Soc. xiii, 1822, pp. 

585, 586.) Richardson, in 1825, in describing Arctomys parryi, distinctly 

identifies Forster’s Quebec Marmot with his A. parryi,t but makes no refer- 

ence to the Mus empetra of Pallas, nor to the empetra of Schreber, Gmelin, 

and other early systematic authors. Excepting Pallas’s unfortunate reference 

to Pennant’s almost unrecognizable Quebec Marmot, the whole account of 

his Mus empetra relates unquestionably to the animal subsequently known 

as Parry’s Marmot, and it hence becomes necessary to adopt the name empetra 

in place of parryi for that species. 

Parry, in 1825, barely alludes to his meeting with an animal he termed 

* The Quebec Marmot of Pennant’s first edition of his Synopsis of Quadrupeds (1771) is not by any 

means the Quebec Marmot of the second editien of bis Arctic Zodlugy (1752). In the latter, the deserip- 

tion is so far modified as to also cover the Mus empetra of Pallas and the Quebee Marmot of Vorster. Ho 

says:—‘ The specimen which { formerly saw at Mr. Brook’s, alive, appeared larger than a Rabbit; bat 

the specimen in the Royal Society’s Museum [Forster’s specimen] was only eleven inches long from the 

nose to the tail, and the tail three inches. This probably was a young ove.”—(dretie Zoélogy, vol. i, 

1792, p. 128.) 
t‘ Forster, in the Philosophical Transactions, describes a specimen of the 4. parryi procured from 

Churebill, under the name of the Quebec Marmot, at the same time expressing his doubts of its identity 

with that animal.”—(RicHARpDson, Parry’s Second Voy. App. p. 318.) 
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““Arctomys alpina”, which Richardson says is the same as his Arctomys parryi, _ 

probably from knowing personally the specimens referred to, since Parry's 

allusion gives no clue, further than the significance of the name, to the char- 

acter of the animal to which he refers. Richardson, the same year (1825), 

gave a detailed account of the species, including much relating to its habits 

and distribution, and bestowed upon it the specific name by which it has 

since been currently known. In 1829, it was again described by the same 

author, at which time he characterized and named two additional varieties, 

namely, erythrogluteia and pheognatha. Of the latter, Richardson says :— 

‘“‘Tt is characterized chiefly by a well-defined, deep, chestnut-colored mark 

under the eye.” It was based on a specimen in the Museum of the Zodlog- 

ical Society of London, brought from Hudson’s Bay; the particular district, 

however, not being stated. In one of my specimens of var. erythrogluteus, 

there is also a well-defined chestnut-colored line beneath the eye, and a similar 

mark is faintly indicated in quite a number of the examples of var. empetra. 

It hence seems probable that Richardson’s “‘ var. pha@ognatha” may be based 

merely on a specimen of var. empetra in which this mark was developed with 

unusual distinctness. 

The species was redescribed by Baird in 1857, who directed attention to 

its close resemblance to S. eversmanni. In 1861, Mr. B. R. Ross gave to it 

the name “‘Arctomys kennicottii”, under the impression that it had not been 

previously described.* In 1874, in my Synopsis of the North American Sc7- 

urid@, 1 briefly characterized the variety kodiacensis. F 

GEOGRAPHICAL DISTRIBUTION.—According to Richardson, ‘This Spermo- 

phile inhabits the Barren Grounds skirting the sea-coast from Churchill in 

Hudson’s Bay round by Melville Peninsula, and the whole northern extremity 

of the continent to Behring’s Straits, where specimens precisely similar were 

procured by Captain Beechey. It abounds in the neighborhood of Fort 

Enterprise, near the southern verge of the Barren Grounds, in latitude 65°, 

and is plentiful on Cape Parry, one of the most northern parts of the conti- 

nent. It is found generally”, he adds, ‘‘in stony districts, but seems to 

delight chiefly in sandy hillocks amongst rocks, where burrows, inhabited by 

different individuals, may be often observed crowded together. One of the 

*I tind no further description of the 4. kennicottii than the following :—“ Arctomys Kennicottii (Ross). 

This I consider to be a new species; but I may be wrong. It is of small size, and inhabits the North- 

ernmost ranges of the Rocky Mountains.”—(B. R. Ross, Nat. Hist. Review, 1862, p. 274.) As shown by 

specimens thus labelled by him in the National Museum, his 4. kennicottii is the true S. empetra (=S. 

parryi auct.). 
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society is generally observed sitting erect on the summit of the hillock, whilst 

the others are feeding in the neighborhood. Upon the approach of danger, 

he gives the alarm, and they instantly betake themselves to their holes, remain- 

ing chattering, however, at the entrances until the advance of the enemy 

obliges them to retire to the bottom.”* It extends southward in the interior 

at least to Fort Yukon. Mr. B. R. Ross, in notes sent with specimens 

(labelled “Arctomys kennicottiz”) to the Smithsonian Institution, says it is 

“numerous in the Barren Grounds, as well as along the Arctic Coast, and by 

no means scarce along the Anderson and Lockhart Rivers; also numerous 

below Good Hope, on the Mackenzie; they burrow in considerable numbers, 

one always acting as sentinel while the others feed and otherwise disport 

themselves”. Most of the specimens in the collection are from the vicinity 

of Forts Anderson and Yukon. It also extends considerably to the south- 

westward along the Yukon River; and Dr. Richardson also gives it as rang- 

ing on the Pacific coast from British Columbia (formerly New Caledonia) to 

the Icy Cape It also occurs on the Asiatic side of Behring’s Strait, and 

also, according to authors, in Kamtschatka. To the southwestward it passes 

into the smaller, darker, and longer-tailed var. erythrogluteus, which extends 

southward to the forty-ninth parallel. 

TABLE XCI.—Measurements of six skulls of SPERMOPHILUS EMPETRA var, EMPETRA. 
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6247 0,76 | 0.26 | 0.42 | 0.70 | 1.31 | 0.35 | 0.25 | 0.55 | 1.51 | 0.65 

6245 0.75 | 0.25 | 0.40 | 0.65 | 1.23 | 0.31 | 0.23 | 0.53 | 1.37 | 0.65 
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*auna Boreali-Americana, vol, i, p. 158, 1829. 

t Zodl. Beechey’s Voy. Mam. p. 7, 1839. 
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TaBLE XCIL —Measurements of three skulls of SPERMOPHILUS EMPETRA var. ERYTUROGLUTEXUS. 
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TaBLyu XCIV.—List ef specimens examined of SPERMOPHILUS EMPETRA var. EMPETRA. 
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TABLE XCIII.— Measurements of four specimens of SPERMOPHILUS EMPETRA vai. ERYTHROGLUTAUS. 
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Table XCIV.—List of specimens cxamined of SPERMOPHILUS EMPETRA var. EMPETRA—Continued. 
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TaBLeE XCV.—List of specimens examined of ARCTOMYS EMPETRA var. KODIACENSIS. 
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TaBLE XCVI.—List of specimens examined of SPERMOPHILUS EMPETRA var. ERYTHROGLUTZEUS. 
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SPERMOPHILUS RICHARDSONI (Sabine) Rich. 

Richardson’s Spermophile. 

Var. RICHARDSONI. 

Arctomys richardsoni SABINE, Trans. Linn. Soe. xiii, 1822, 589, pl. xxviii; Narrative Franklin’s Journey, 
1822, 662.—HarLAN, Faun. Am. 1825, 168 (from Sabine).—GopMANn, Am, Nat. Hist. ii, 1826, 

111 (from Sabine),—H. Smiru, Griffith’s Cuvier’s Anim. King. v, 1827, 246 (from Sabine).— 

WaGNER, Schreber’s Siiuget. v, pl. cex, B (no text). 

Arctomys (Spermophilus) richardsoni RICHARDSON, Faun. Bor.-Am. i, 1829, 164, pl. xi. 
Spermophilus richardsoni “F, Cuvier, Suppl. Buffon, i, Mamm. 1831, 321”.—WaGNER, Suppl. Schreber’s 

Siiuget. iii, 1843, 243 (compiled).—Aup. & Bacu. Quad. N. Am. i, 1843, 377, pl. .—BRaNDT, 
Bull. Classe Physico-math. Acad. Imp. Sci. St. Pétersb. ii, 1844, 279.—Scu1nz, Syn. Mam. ii, 

1845, 68.—GIEBEL, Siiuget. 1855, 636 (compiled).—Bairp, Mam. N. Am. 1857, 325.—ALLEN, 
Bull. Essex Institute, vi, 1874, 61 (Western Wyoming).—GrINNELL, Ludlow’s Black Hills of 

Dakota, 1875, 81.—Cours, Amer. Nat. ix, 1875, 148 (biographical). : 
Spermophilus richardsoni var. richardsoni ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 292. 

Var. TOWNSENDI. 

Townsend’s Spermophile. 

Aretomys (Spermophilus) guttatus? RICHARDSON, Faun. Bor.-Amer. i, 1829, 162; Zodl. Beechey’s Voy. Mam. 

1839, 8 (banks of the Columbia, and New Caledonia, on the mountains). —ScHINZ, Syn. 
Mam. ii, 1845, 66 (‘Rocky Mountains” !). 
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Spermophilus guttatvs GirBEL, Siiuget. 1855, 634 (in part; only the American references). 

Spermophilus townsendi BacHMaNn, Journ. Acad. Nat. Sci. Phila. viii, 1839, 61; Townsend’s Narrative, 1839, 

316.—AUDUBON & BacuMan, Quad. N. Amer. iii, 1853, 226, pl. exlvii, fig. 1—Barrp, Mam. 

N. Amer. 1857, 326.—HAYDEN, Trans, Amer. Phil. Soc. Phila. xii, 1863, 145,—Merriam, U. S. 

Geol. Surv. Terrs. Gth Ann. Rep, 1873, 664. 
Spermophilus townsendi var. townsendi ALLEN, Proce. Bost. Soc. Nat. Hist. xvi, 1874, 293. 

Spermophilus elegans KeENNIcOTT, Proc. Acad. Nat. Sei. Phila, 1863, 158.—Coorer, Proc. Cal. Acad. Sci. 

iv, 1869, 4 (Salt Lake, Utah, to Johnson’s Pass, Sierra Nevadas). 

Spermophilus richardsoni var. elegans ALLEN, Proc. Bost. Soc. Nat Hist. xvi, 1874, 292. 

Spermophilus armatus KENNICOTT, Proc. Acad. Nat. Sci. Phila. 1863, 158. 

Sreciric cHars.—Length to base of tail 7.00 to 9.50; of tail-vertebree 

2.25 to 3.50; of tail to end of hairs 3.50 to 4.59. General color above, yel- 

lowish-brown, varying on the one hand to grayish and on the other to dusky, 

with or without rather distinct small light and dark spots; sides fulvous, 

varying to brownish; beneath, grayish-white, washed faintly with fulvous, 

varying to strong rust-vellow or tawny.” Tail above darker than the back, 

edged with whitish; beneath, generally brownish-yellow, with a partly con- 

cealed subterminal black band. ars small, pointed, one-sixth to one-fourth 

of an inch high. ‘Tail short, flattened, generally more or less bushy, but 

sometimes quite terete; nose short and broad; general form rather thick and 

stout; pelage fine and soft. Varies in size and color with locality, becoming 

smaller and darker southward, with larger ears. 

Var. RICHARDSONI. 

Richardson's Spermophile. 

VarieraL cHArs.—Length of head and body 8.50 to 9.00, ranging from 

about 8.00 to 9.50; of tail to end of vertebra 3.00 to about 3.50; of tail to 

end of hairs 3.75 to about 450. Above, light yellowish-brown, varied with 

dusky, generally indistinctly mottled with pale tawny and dusky ; sides of the 

body, nose, outer side of limbs, and buttocks pale rusty-yellow ; beneath, yel- 

lowish-white, varying from white, faintly washed with pale fulvous, to deep 

tawny; paler on the throat and middle of the breast. Tail gray, varied with- 

black above, bright tawny or brownish-yellow below, with a partly concealed 

bar of black near the end, edged both above and below with yellowish-white. 

The hairs of the sides of the tail are crossed by a single broad bar of black, 

which increases in width toward the end of the tail. There is also usually 

a narrow bar of black at the extreme base of the hairs. 

A series of nearly sixty specimens of this variety, collected in summer 

(July and August) by Dr. Coues at different points along the 49th parallel, 

54 M 
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between Pembina and the Rocky Mountains, shows a considerable range of 

color variation. It is, however, mainly individual, the variation occurring at 

the same locality, covering nearly the whole range of variation presented by 

the whole series. The differences consist mainly in the distinctness of the 

mottling above and in the amount of fulvous ‘pervading the general colora- 

tion. In No. 11956, from Frenchman’s River, the general color above is gray, 

the light spots being almost white; the sides, especially posteriorly, incline 

to brownish; the lower surface is grayish-white, with a very slight but dis- 

tinct tinge of fulvous. Another (No. 11963), from the same locality, is still 

whiter below, with a rather browner cast above, wholly unvaried by spotting. 

Still another (No. 11954), also from the same locality as the others, is decidedly 

reddish-brown, more varied with dusky above, while otherwise not different 

from the last. Others differ from these in being strongly fulvous beneath, 

with a more yellowish cast above. “These can all be nearly matched by others 

from the Milk River series, collected some two hundred miles further west. 

The specimens most strongly suffused with tawny are from the Two Forks of 

Milk River and the Three Buttes, these averaging more fulvous than speci- 

mens from further eastward. Nos. 11975 (Three Buttes), 11953 (Two Forks: 

of Milk River), and 11945 (Milk River at 49°) present a strong contrast with 

the pale phase already described, the lower surface being quite bright rusty- 

yellow. Between these extremes there is, however, almost every conceivable 

intermediate stage. 
Var. TOWNSENDI. 

Townsend's Spermophile. 

VARIETAL CHARS.—Smaller than var. richardsoni, with larger ears and 

much darker coloration. Length of head and body 6 75 to 8.50; of tail to 

end of vertebre 2.10 to 3.50; to end of hairs 3.35 to 4.60. Above, finely 

varied with yellowish-gray and black, with generally a slight wash of dark 

reddish-brown along the middle of the back and very indistinctly mottled ; 

below, grayish-white, tinged more or Jess with brownish-yellow. Top of the 

nose, ears, outer side of the fore and hind limbs, and buttocks reddish-brown, 

often in striking contrast with the general coloration ; tail mostly black above, 

edged with yellowish-white. The hairs individually, especially the lateral 

ones, are barred successively with black, the outer bar being very broad and 

edged with yellowish-white. 

This variety is also represented by a large suife of specimens from a con- 
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siderable number of localities, through which its complete intergradation 

with the larger, paler, and more fulvous form of the north is clearly shown. 

In its extreme phase, var. townsendi is widely different in color from var. 

richardsoni, yet the extreme phases of differentiation are intimately and insep- 

arably connected. There is, likewise, a wide range of individual variation, as 

shown by the Camp Carling and Fort Bridger series, not only in respect to 

coloration, but in the size of the ears and the length of the tail, as is also the 

case in var. richardsont. 

In No. 3378, from Fort Bridger, the general color above is decidedly 

blackish, varied with pale yellowish-brown. No. 3374 is less black, and is 

strongly washed with pale reddish-brown. No. 3370 is more grayish, but 

still largely varied with black and more faintly washed with pale reddish- 

brown. The darkest phase represents the S. armatus of Kennicott, while 

the lighter is his S. elegans, as shown by his types. Others, from the same 

localities as the above, showing a tendency to small indistinct quadrate spots, 

are his S. ¢ownsendi. Between these is every possible shade of intergradation. 

With the greater duskiness of the general color of the dorsal surface, the 

prevailing color of the tail is black, both above and below. There is gener- 

ally a distinct basal bar of black in addition to the broad outer one, which, in 

the northern form, is but faintly indicated. The darkest specimen is one from 

Soda Springs, Oreg., which is nearly black above, profusely and finely mottied 

with yellowish-gray. The tail is dark ochrey-brown and black, edged with 

whitish-gray. The skull is not different in size or other characters from 

average adult examples from other localities further eastward. 

In both this variety and var. richardsoni, the tail-vertebre alone vary fully 

an inch in length. In the table of measurements, the northern form appears 

to have much the longer tail; but the series of over sixty specimens of var. 

richardson shows that in the average there is no material difference in respect 

to this character in the two forms. Many of the northern specimens have 

tails as short as any of the southern examples, while some of the southern 

specimens have tails as long as the longest northern-tailed examples. A part 

of the apparent difference in respect to the length of the tail as given in the 

tables is perhaps due to different methods of measurement. 

GENERAL REMARKS RESPECTING SPERMOPHILLUS RICHARDSONI AND ITS VARIETIES. 

DirgERENTIAL CHARACTERS AND AFFINITIES—Spermophilus richardsont 

approaches quite nearly in size to S. franklini, but, in color, proportions, and 
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texture of the pelage, the two are entirely distinct, and, as respects the form 

of the skull, are almost at the opposite extremes of the genus. In coloration, 

S. richardsoni, as represented in some phases of var. townsendi, makes a close 

approach to S. mollis, so that half-grown specimens of the former, in a bad 

state of preservation, might be distinguished with difficulty from S. moldis. 

The two species are, however (as will be shown later), radically different. 

S. richardsoni hence has no very intimately allied American affine. Its rela- 

tionship to some of the Spermophiles of the Old World seems to be somewhat 

closer than to any American species. The coloration of the mottled phase of 

var. townsend: somewhat resembles that of S. guttatus, to which it was referred 

by Richardson and subsequently by other authors, on the ground of Richard- 

son’s description. Audubon and Bachman state that they compared a speci- 

men of their S. townsendi with specimens of S. guttatus in the Berlin 

Museum, and found that though there was “a general resemblance” between 

them, they were “scarcely more alike than the Red Squirrel of Hurope 

(Sciurus vulgaris) and the Red Squirrel of America (Sciurus hudsonius)”. 

They add:— They may be distinguished from each other at a glance by 

the large rounded spots on the back of the Russian animal, compared with 

the white and irregular specks in the American species.” ‘Two examples of 

S. guttatus now betore me sé¢em to fully bear out this latter statement. 

S. richardsoni presents a wide range of geographical variation, but can 

he only rather arbitrarily subdivided into geographical races or subspecies. 

Northern specimens are not only considerably larger than southern ones, but 

are much more fulvous, with a minimum amount of black, and smaller ears. 

The southern form, as contrasted with the northern, is not only smaller, but 

the fulvous suffusion of the northern type is replaced by a ‘reddish- or 0@ hrey- 

brown tint, and there isa great accession of black above, and especially in 

the tail. This form is developed in its most strongly differentiated phase in 

the region where also occurs the richardsoni type of Sciurus hudsonius, a 

reddish-brown phase of Tamias asiaticus, and the smaller dark phase of 

Spermophilus empetra. 

The Pembina specimens, as well as all of those collected thence west- 

ward to the Rocky Mountains, agree perfectly with Sabine’s and Richardson’s 

descriptions of S. richardsoni, based on specimens from localities much fur- 

ther north, The specimens from along the forty-ninth parallel are the palest 

of any before me; others, however, from Fort Ellis, Montana, and from 
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Central Dakota, are quite similar, but are rather more strongly colored. 

These lead into the Camp Carling series and those from the North Platte 

(vicinity of the Medicine Bow Mountains), which are considerably darker, 

but among which are specimens almost undistinguishable from the more 

northern type. In the Camp Carling and Wind River Mountain specimens, 

the black annulations in the hairs of the upper surface begin to increase in 

extent, with a larger proportion of hairs wholly black, and a somewhat 

stronger wash of rufous over the middle of the back, while the fulvous tint 

of the sides becomes also more brownish. In the Fort Bridger specimens, 

the ear becomes still further enlarged; the black tips of the hairs are still 

longer and more conspicuous, in extreme examples (as Nos. 8372 and 3378) 

giving a strongly blackish cast to the whole dorsal surface; the lighter annu- 

lations become correspondingly narrower, and constitute merely a fine gray 

mottling. In other specimens, there is a nearly equal admixture of the dark 

and light shades, resulting in a uniform finely grizzled tint (as in No. 3320), 

with a faint wash of pale rufous, varying in some specimens to dull chestnut. 

In this phase (S. “armatus” Kennicott), the hairs of the dorsal surface are 

black at the base, then crossed by a broad bar of whitish, succeeded by 

another of pale rufous, extending nearly to the tips, which are shining black. 

The light subterminal bar varies from gray on the head, over the shoulders, 

and on tlie sides to pale rufous on the middle of the back. The nose and 

buttocks are usually strongly rufous. In var. richardsoni, there is a much 

broader subbasal zone of white, occupying generally two-thirds of the length 

of the hair; the dark rings are not so black, and the fulvous tipping is much 

paler. 

SYNONYMY AND NOMENCLATURE.—Spermophilus richardsoni was first. de- 

scribed and figured by Sabine, in 1822, from a specimen collected at Carlton 

House. Richardson gave a more detailed account of it in 1829. It was also 

described by Wagner, Audubon and Bachman, Baird, and others, who added, 

however, little to its history. Dr. Coues, in 1875, published: an excellent 

account of its habits, and contributed much to our knowledge of its distribu- 

tion. These descriptions, as well as various compiled accounts, relate almost 

wholly to the northern form, above characterized as var. richardsoni. Rich- 

ardson, however, as early as 1829, in the Fauna Boreali-Americana, described 

what is here recognized as var. fownsendi, he referring it doubtfully to the 

guttatus of Pallas and Temminck, which is an allied species of Siberia. 
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Richardson’s “Arctomys (Spermophilus) guttatus?” was based on specimens 

from the western slope of the Rocky Mountains, obtained by Mr. Douglass. 

As late as 1839, he had not satisfied himself of its distinctness from the Old 

World S. guétatus, at which date he referred to it as inhabiting the “ banks 

of the Columbia and New Caledonia, on the mountains”.* In 1839, Bach- 

man described his Spermophilus townsendi from specimens obtained “near 

Walla-Walla” in Oregon, by Mr. Townsend, Bachman at this time regarding 

it as distinct from both S. richardsoni and Richardson’s guttatus. In 1858, . 

however, he considered it as identical with the guttatus of Richardson, 

which he had satisfied himself was distinct from the Siberian gwttatus 

of Pallas and Temminck. 8. townsendi was redescribed by Baird in 

1857, from one of Bachman’s specimens, under the same name. In 1858, 

Mr. Drexler collected a suite of some thirty specimens in the vicinity of 

Fort Bridger, Utah. These Mr. Robert Kennicott later referred in part 

to S. townsendi and in part to his S. elegans and S. armatus, described by 

him as new species in 1863. Since this date, a large number of specimens 

have been brought in by different collectors from various localities in Wyo- 

ming, Montana, and Dakota, which serve to throw much light upon the rela- 

tionship of these several supposed species, and show beyond question that 

all are specifically referable to S. richardsoni, though differing, as already 

shown, quite widely from the northern type of this animal, as described by 

Sabine and Richardscn. As already detailed, S. richardsoni, as represented 

in the United States, within and to the westward of the Rocky Mountains, 

is smaller, much darker colored, and otherwise different from the S. richard- 

soni of Sabine. The abundant material now at command (embracing nearly 

one hundred and fifty specimens) shows also a wide range of individual vari- 

ation, and that the S. “elegans”, S. “armatus”, and S. “‘townsendi” refer 

respectively merely to the light, dark, and mottled phases of one and the 

same animal, all of which occur at the same locality. Three years since, I 

was myself led by immature specimens from near the original locality of S. 

townsend: to confound S. townsendi with the smaller and entirely distinct 

S. mollis.t ; 

* Zool. of Beechey’s Voy. p. 7. 

+ That Bachman’s S. townsendi is not the S. mollis of Kennicott is evident from its large size, Bach- 

man giving the length of his S. townsendi as 8.75, exclusive of the tail. I have recently received from 

Captain Charles Bendire a specimen of a Spermophile, from near Camp Harney, that agrees in size and 

coloration with Bachman’s S. townsendi. The corresponding measurements of two specimens of Rich- 

ardson’s “ guttatus?” ave 8.50 and 9.50. These authors both refer to the very small size of the ear in their 
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GEOGRAPHICAL DISTRIBUTION.—The exact limits of the range of S. rich- 

ardsoni still remain unknown. Richardson gives its range as not extending 

beyond latitude 55°,* and as being a common inhabitant of the plains between 

the north and south branches of the Saskatchewan River. Along the forty- 

ninth parallel, it occurs, according to Dr. Coues, abundantly as far eastward as 

the Pembina Mountains,t and is common thence westward to the Rocky 

Mountains. It occurs southward along the James River to its sources, and 

probably throughout the more northern portions of the Territories to the 

westward.{ There are numerous specimens in the National Museum from 

various localities in Western Montana, Western Wyoming, Northern Utah, 

and Eastern Oregon. It is also reported by Richardson from the western 

slope of the Rocky Mountains north of the forty-ninth parallel. The most 

southern localities represented are the Laramie Plains and the Medicine Bow 

Mountains. 

Var. richardsoni is quite typically represented for some distancé south of 

the forty-ninth parallel, in Dakota and Montana; but more to the southward 

and westward, including Southern Montana, Western Wyoming, and thence 

westward, it gives place to var. townsendi. 

examples, an apparent objection to referring these names to any form of-S. richardsoni; but I find in 

many of the specimens of var. richardsoni that the ear is so shrivelled and rolled down as to appear to be 

merely a thickened rim rather than a distinct auricle; yet, in other respects, the specimens are not dif- 

ferent from those in which the ear is prominent. The specimens having the ears closely rolled would be 

naturally described as having the ear obsolete. 
* His reference in Franklin’s Journey (p. 662) to its occurrence on the “shores of the Arctic Sea” 

he afterward states to be incorrect.—(Twuna Bor.-Amer. vol. i, p. 165.) 
t Professor Baird refers to a “ very imperfect skin of a Spermophile” obtained “on an island in 

the Sault Ste. Marie, Michigan”, which he says “approaches Very closely to this species”, but adds that 
the specimen is not in a condition to admit of asatisfactory description. Its claws are referred to as being 

more Sciurine in character than those of S. richardsoni. An examination of this very poorly preserved 

and imperfect specimen satisfies me that it is referable to Sciurus hudsonius. It presents, however, 

an abnormal condition of pelage. 
di } Referring to the distribution of this species near the forty-ninth parallel, Dr. Coues observes :— 
“Speaking generally, they extend from the Red River of the North westward to the Rocky Mountains. 

Baird [see preceding foot-note] speaks of their occurrence in Michigan; but I have never seen any in 

Minnesota, nor indeed in the immediate valley of the Red River, even on the Dakota side. There the 

genus is represented by Spermophilus franklini and S. tridecemlineatus. But they appear in abundance just 

as soon as, in passing westward, we cross the low range of the Pembina Mountains, and strike perfect 

prairie, characterized by the presence of such birds as Sprague’s Lark and Baird’s and the Chestnut- 
collared Buntings. From this point they stretch clear away to the Rocky Mountains, subsiding only 
among the foot-hills of the main range, where the Pocket Gophers (species of Thomomys) begin to claim 

the soil: but a day’s march, indeed, from the rocky haunts of the Little Chief Hare (Lagomys princeps). 

The region of the Milk River and its tributaries, most of which, as well as the river itself, cross 49°, is 

their centre of abundance.”—( Amer. Nat. vol. ix, 1875, pp. 149, 150.) 
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TabLte XCVII.—Measurements of sixteen specimens of SPERMOPHILUS RICHARDSONI var, RICHARDSONI. 

in a 

5 H From tip of nose to— eer Lengthof—| z 

Boe . g| 
3 5 Locality. 55 ice 2 De oe 

2 a z al. 2/¢ a 5 Ss | & collins E a | 3 P|) Sr el aes 5 
os = a I s ° a 2 S S = a a 
Oo | 9 n\/ A }A]/OoO;aA]r 1A] & | Bw] Aa 

11955 | 4201 | Frenchman’s River, Mont. Ter ..--... do | 0.80 | 1.75 | 2.25 | 9.00 | 2.75 | 4.25 | 1.20 | 1.86 

11959 | 4202 |.-..-. (06a ee-55en 2 Seciesaaecconcucassce & | 0.75 | 1.70 | 2.10 | 7.90 | 2.90} 3.75 | 1.20) 1.70 

11954 | 4203 | -.-... BLO eee reat eee 2 | 0.80 |.-... 2.70 | 8.50 | 2.50 | 3.75 | 1.20 | 1.60 

11940 | 4106 | Near mouth of Milk River, Mont. Ter.| --.| 0.90 | 1.80] 2.10 | 8.25 | 2.50 | 3.75 | 1.15 | 1.50 |. 

11976 | 4325 | Threo Buttes, Mont. Ter.........----.| 2 | 0.75 | 1.75 | 2.20 | 8.25 | 3.00} 4.00 | 1.20 | 1.75 

11962 od | 0.95 | 1.75 | 2.12 | 8.50} 3.00 | 3.25 | 1.20 | 1.75 

11999 2 | 0.75 | 1.7% | 2.20] 9.00 | 3.50} 3.50 | 1.25 | 1.75 

11525 J | 0.90 | 1.75 | 2.10 | 9.00 | 4.00 | 5.00 |f1. 20 |\f1. 70 

11526 -| o& | 0.78 | 1.70 | 2.00 | 7.25 | 3.75 | 4.75 | 1.15 | 1.75 f 

11529 do | 0.80 | 1.70 | 2.00 | 7.75 | 3.25 | 4.25 | 1.30 | 1.65 

11524 co | 0.80 | 1.75] 2.00 | 8.00 | 3.50} 4.50 | 1.30 | 1.65 

11528 -| o& | 0.80 | 1.60 | 1.85 | 7.75 | 3.50 | 4.25 | 1.27 | 1.53 

11527 od | 0.95 | 1.90 | 2.10 | 9.50 | 3.00 | 4.50 | 1.30 | 1.85 

11530 -| & | 0.80 | 1.70 | 2.00 | 9.00 | 3.50 | 4.50 | 1.28 | 1.65 

11531 ? | 0.80 | 1.70} 1.90 | 8.25 | 3.00 | 4.00 | 1.30 | 1.60 

11523 6h Wesecsal aces =o) sess 9.00 | 3.50 | 4.50 | 1.27 | 1.52 

* The measurements of the ear were taken from the skins. ~ tTaken from the skin. 

TABLE XCVIIT.—Measurements of eight specimens of SPERMOPHILUS RICHARDSONI var. TOWNSENDI. 

: E 
2 From tip of nose to— rey end | Length of— 5 

: g] 5 | 3 Locality. 3 Fa ma S oa Remarks. ‘ 
. i=3 fp z {agi [ oe al obo 2a INE 

i] S * & : 2 = © Ss =o 3 
psy w oO e (3) =| i = = =] = P=) 
a 4 B a & Ee a 3 5 J3} GC a 
‘S) a) i) ey | Je eae ih eels A 

5957 | Fort Bridger........-..--. Q | 0.72 | 1.32 0.24 | Alcoholic. | ‘8. elegans.” ‘ 

Gry Oy eee Go) ste. Se cr Rees J | 0.80 | 1.42 0.30 |....do .....|....do. 
5953 |.....- OMe trocabadosececke do | 0.75 | 1.32 0.20 

5956 Co | 0.72 | 1.35 0,24 |. 

5952 o | 0.61 | 1.40 0. 20 

5958 2 | 0.75 | 1.50 | 1.78 | 7.50 | 2.30 | 3.35 | 1.02 | 1.60 | 0.20 

5959 |.-.... Gees eeooccnoneeene: 9 | 0.80 | 1.60 | 2.10 | & 25 | 2.25 | 3.50 | 1.10 | 1.60 | 0.25 |. 

See oohiM Resse sa6ecsescase § ue seer 
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TaBLeE XCIX.— Measurements of nine skulls of SPERMOPMILUS RICHARDSON var. RICHARDSONI. 

. Ss S : a 
3 Silas sues 2 gy - Ei gE le Jes od 

Z 2/2 le |28/ 3 |agl= 
= 2 2 |= 6 S| a ls & 5 Bee ee Ae alcheat| eae cals Alar: 

8 |, Sleaete deeieliiaey Ise || See a Wg) ae 
a | 3 i cay | esitecey, | ee Ss St Pe an a eee ere 8 2 Locality. a & ies8 Elke iol |e ese Bale a | 36 
a | 6 Ae St at ee 8. (as |, SN eee lee 
} a I ees cee Nf Pete) ores Meee esate aan Wa 
& | ¢ eS ee pee Be ee ea ele 
S =| =i = = = = = Ss s be “ > be be le ame Saal teal reel) ae pal ciel e ante escal| Meme Me cal V ESTE eel 
= i>) - ° (= eee 3 3 \o a8) ac a Eelas iS 3 
oO cS n A o A A a A |p =) Bb |b =) 4 cI 

6630 1.75 | 1.10 } 0.40 | 0.60 | 0.15 0.52 | 0.95 | 0.28 | 0.15 | 0.40 | 1.08 | 0.48 

6631 1.£0 | 1.15 | 0.42 | 0.60 | 0.18 0.50 | 0.95 | 0.30 | 0.17 | 0.45 | 1.10 | 0.50 

6632 1.82 | 1.15 | 0.41 | 0.60 |.--... UB eer 0,28) |) \0518)| 2222. HO | Bes ose 

seacce 3308 | 7 miles west of} of | 1.90 | 1.27] 0.46 | 0.67 | 0.20 0.57 | 1.00 | 0.25 | 0.19 | 0.48 | 1.16 | 0.53 

Pembina Mts. 

Bae ace do ....-....----| 9 | 1.78 |.-.-- | 0.40 | 0.65 | 0.17 | 0.30 | 0.51 | 0.97 |......]......] 0.45 | 1.08 | 0. 49 

La Riviére Lac ..-.-. o | 1.78 | 1.17 | 0.40 | 0.62 | 0.20 | 0.32 | 0.50 | 0.98 | 0.27 | 0.18 | 0.40 | 1.06 | 0.55 

5 Tartle Mt .....-..-. rote || teteli) | Pesaro 0.37 | 0.67 | 0.17 | 0.30 | 0.55 | 1.03 | 0.26 | 0.20 | 0.45 | 1.15 | 0.50 

orsoce Solts| Somes essh of Lur- |G} |, 1.82)|=.--<-||.0: 3G.) 0.62) |... | 22... - oon aes|Saewec|occaee|coackes|ecoecnit) Le 080}) 0:49) 

tle Mt. 

sete 3) cP EA SEY = ae SSepsceen | ropa ie Bit Bose oel laser OSGOsOSTSH Sooo Oso nO: Gon pence | sen ee ll ose tenn ited 

Sd 

TaBLe C.—Measurements of thirteen skulls of SPERMOPHILUS RICHARDSONI var. TOWNSENDI. 

“Locality. 

hinder margin of palate. tween external edges. together, 
Upper incisors from front to 

molars. 
Catalogue-number. Total length. Greatest width. Distance between orbits. Nasal bones, length. Nasal bones, width behind. Nasal bones, width before. ; Upper incisors from front to Upper incisors, height. Upper incisors, width be- Upper molars, length taken Lower jaw, length. Lower jaw, height. 

*13257 | Pleasant Valley, Utah ..- |.--- 

13260 | Teton Cajion, Utah.....-- ep 

713259 |..-... GI ismeno-seesocsse seed eee] MGT GIR OTH KOC On ee eeel Kessel Assocs 

3304 | Bridger’s Pass, Rocky Mts | ---| 1. ESTA S| Lees taesee| eeeee 

4196 | North Platte, Wyo. Ter ..-| ¢ | 1.70) 1. } } is Nees) | el Resse Een 21a 

4197 | Medicine Bow Mountains | ¢ | 1. 5 3 GE ened) eeoc BADE eeetenes . i MO pemere| beecee 

* Very old. t Quite young. 
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TABLE CI.—List of specimens examined of SPERMOPHILUS RICHARDSONI var. RICHARDSONI. 

a 
ev 

& 
o 

F hom re rom who = x Q 
eescbd: Collected by— e 

é 
I] 
= 

as A 

A. Campbell.... | Dr. E. Coues. .-. 

S | 

E Er FE © When 
3 z ‘a EI ad Locality. collected. 

ga|82| 3 13 

11965 |..... 4285 | g | Milk River, at 49°, Mont ...... July 25, 1874 

11945 9 July 25, 1874 |. 

11966 d July 25, 1874 |. 

11961 Q July 21, 1874 |. 

11948 9 July 21, 1874 |. 

11953 a cece (i esecensceascotsscose July 15, 1874 }. 

11943 Ol eens (1) arene cence agesese! July 15, 1874 

11955 fon July 12, 1874 

11954 9 July 10, 1874}. 
11956 .| July 10, 1874 ). 
11957 a July 8, 1874 

11960 $5 || cose OO Sosenceesenceewcececen® July 10, 1&74 |. 

11959 3 July 10,1874 |. 
11958 ze July 8, 1874 

11963 fof .| July 9, 1874 |. 

11986 zs July 10, 1874 |. 
11946 Dy Seeraters OO een se eater ease teams July 10,1874 |. 

11952 nl eta NG Seana eee July 10, 1874 |. 

11940 ...| Near mouth of Milk River..-..| June 30, 1874 |. 

11967 ....| Wolf River, Mont ..... .| July 2k, 1874 

11964 do | Chief Mountain, 49° N Aug. 28, 1874 |. 

11527 ¢ | 75 miles west of Pembina Mts. | July 17, 1873]. 

11530 fei Reece CO pee teeeeedtes iene e ee cans July 17, 1873 |. 

11531 ee searaes- GO vaeseseeseaeawlaeee snes July 17, 1873 |. 

11524 ¢ | 25 miles east of Turtle Mt. July 18, 1873 |. 

11529 El baa dot cieeeseee ces cecsees ...| July 18, 1873 |. 
11528 og July 18, 1873 |. 
11525 d July 22, 1873 |. 

11526 d July 23, 1873 
11523 o .| Sept. 13, 1873 |. 
11970 o Aug. 12, 1874 
11979 fe) Aug. 6, 1874 |. 

11941 icf Aug. 12, 1374 |. 

11968 m . 12, 1874 |. 
11969 o . 12, 1874 |. 
11938 foi Sibaakoy fo eee 

11962 So . 9,1874]. 
PIS2O} ee eeee 4406 | ¢ . 12, 1874 |. 

119771 -e- 4ga1| of 12, 1874 |. 
11968 | ...... 4220 | ¥ . 12, 1874 

3 AU MS tp 4375 | 9 . 9, 1874]. 

11973! eae 4391 | ¢ . 10, 1874 |. 

ALOTI || Ree Se 4416) ¢ . 12, 1874 |. 

11949 } 2. ==. . 12, 1874 |. 

LISTEN Eten . 6,1874]).... 

A194) | E=> = . 8, 1874]. 

NESTS Se -— . 12, 1874 |. 

S77 | ene . 12, 1874 

11939 | ..-- - 10, 1874 |. 

1 UT ee . 12, 1874 |. 

TIGA | Paes. . 12, 1874 |. 

11944 . 12, 1874 
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TABLE CI.—List of specimens examined of SPERMOPHILUS RICHARDSONI var. RICHARDSONI—Continued. 

2 a 5 oe 

Secs z 
wo.) asc 3 z 

S$ 

ASV | a ee a | & 
Sa/Es| = | & 
cy i} =] ey Gi 
oO o ° n A 

11950 |.--.- 4413 | 9 | Three Buttes, Mont........... Aug. 12, 1874 | A. Campbell ....| Dr. E. Coues....| Skin. 

M975) pee ees||) 44140)" ©)||2=---~ ORE Ae eet aye Aug. 12, 1874 |....do ....2....-. Bhs do it cot Tee dos 
$423 | 6631 | 385 | ¢ | Sources of the James R., Dak.| July 26, 1865 | General Sully ...|S.M.Rothhammer) Skinandskull. 

8425 | 6630 | 383] of |.....- ilps ee ene July 26,1865 |....do ...........|. edolr eee |...do. 
8424 | 6632 | 389] co |.-.--. G1) .camcbcsesacSscREeeneoe DCA Tek BGO eee Oso aaceseeanl eee Olas sae eeeees | On 

8426 |.-...-. 386 | co |.----- (1 nacosaceroscosesccsneee July 27, 1865 |..-.do .......... Ba2COvesetas aes Skin. 

C TaBLE CII.—List of specimens examined of SPERMOPHILUS RICHARDSONI var. TOWNSENDI. 

et . . . 

Ss lie 8 
1 a Ee: E 
3 2 = Ee rd E When _ A z 

i Bi z 2 a 2 Locality. Gollected: From whom received. Collected by— 

eis | a, | 2 F 
aa|52) 2 |x § 
io) io) Oo }|n A 

TD |focos Walla-Walla, Oreg ..- |.---...-.-... U.S. Ex. Exped .... | T. R. Peele........-. Skin. 

. 5318 | -... S Soda Springs, Oreg... | Aug. 23, 1876 | Capt. Chas. Bendire | Capt. Chas. Bendire | Skin and skull. 

At, 775 | ---. | 152 | ¢ | Camp Floyd, Utah T..} Mar. 9, 1859 | Capt. J. H. Simpson.| C.S. McCarthy-....-. Skin. 

a elegan ake 4796 | 168 | 9 | Fort Bridger, Utah T..| Apr. 11, 1858 | W. M. F. Magraw ..-| C. Drexler .....----. Skin and skull. 

(} v 3369 ees 169 | 9 ! Apr. 11, 1858 Skin. 
re aol) adaa | 4900-}2-=2: 3 Apr. 11, 1858 Skin and skull. 
| e&agans 823 |... 166 | ¢ Apr. 11, 1858 Skin. 

4 3379 | 4810 | 233 | 9 Apr. 17, 1858 Skin and skull. 

nt 3380 |..... 16| o Apr. 14, 1858 Skin. 

armoihs 3366 | 4802 | ..-...|. a5 |bcoehtlne iheeoeeee sell Meeeeaeee ene Skin and skull. 
orms!hs 3363 |.4809 | 454] 9 \ —~ —, 1858 ---do, 

BO raned)||eee= || 728) 9: | 222. GO.t eee ess Tune 25, 1868 Skin 
We | SHGG!|ies2-)|) 6I0))|, J |-z--- (eaten June 10, 1868 --do. 

®. 3367 | -.. QR ical |neee a= Ui ones a8 May 2, 1868 --do. 

3370 | ... B55 u|l2Q), |bae= = doysesseeasonke May 26, 1868 -do 

Beate i retens||’ 167) | | -20-. Goee.s eee: Apr. 11, 1868 --do. 

Maemo users, ||) 220).||°O).| os... doene sss noses Apr. 15, 1868 --do. 

Safes | 140) go | 222. ome sees cet ete Apr. 2, 1868 -. do. 

4 a: 19, 1868 |..-.-- Oe preset | eecee Goye42- <3 3228 .. do. 

yf, » | 4221 SEL DOMIBOM| econ <d0 eee ae cs: |aeseesdOlsee-t-ae sane Skin and skull. 
01 pe [MAT Tes SN Rotel |e a, ee | Alcoholic. 

” 5951 ...do. 

i FAN hp | Re gl ee ..do, 

us bY RS) en | re . -do, 

zh 5954 . do. 

” Salin || 2s Seo) eee ..do. 

” 5956 do. 

" DOR T tees |cstce. . do. 

Rrmokns 5958 |......]..---. ..do. 

Je S60) (ull hae | . do. 

11104 Skin and skull. 

14105 [13260 } 18:)....|--....do:........-..-..| Aug. 1, 1872] .--- do .........0-. | -----G0 «.-0+------- =e O0> 

DEULG) | os... = wwes fences GO ..--.nnesencee:| AUP. 1,1872].--.--O ....--- -een-- | ene lO . 2-20 --senne- Skin 

i Wh by eae 24 od | Henry’s Fork......... Aug. 9,1&72]...--- Cee ey eee Ser ce Ov; 2ca-ccscaee do. 

9804 |...... 9 |....| Pleasant Valley, Utah.) June 29, 1871 |.----- (ie een =e EF. J. Huse......2.--.|,...d0, 
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Tabie CIL.—List of specimens examined of SPERMOPUILUS RICHARDSONI var. TOWNSENDI—Continued. 

Sosa |e : 
Boe g g 
B Pele |e 3 
2 3 4 a Ep Locality. eee a. From whom received. Collected by— % 

San MS Weis |e 2 
S2(E8| 2 ly E 
5° |8"| 6 |& A 
9830 |13257 }...... ..-| Pleasant Valley, Utah.|.--..-..-----. Skin and skull. 

4288 |...--. 85 |....] Wind River Mountains} .-..--.-..-- -| Skin. 

4285 ||------ CH eee eee do ........-.-..-.|dune 1,1860].-- -.do. 

49935) | Poe es R4 |... June 4, 1860 |-- -.do. 

4289 |.-..- Bui |ooe -. |June 4, 1860}. --do. 

GPa ht pen oe | lee aoe -| June 1, 1860 |. --do. 

A2B6 |. 5-22. )))--- =~ May 31, 1860 }.- ---do. 

DODO [eset | emer ae June —, 1860 ---do. 

9640 |.-.-.. 5 |..-.| Camp Carling, Mont. T/-.-..--..-.--- --do. 

9641 |.-..-. C100 SSE Benenel Ee eSeeremeaecrd) pececcoocsccias ---do. 

9642:)....-. DAW hier hee See eres metelaractell et eet cieteta teria ---do, 

9643 |.--.-. 38} -- |.-----dO -..-------..---]---- eee nnn ee ---do. 

9089 neo | ese Be sae (Sh Se easeaesmen| Reovassscur sos fsooo .- do. 

3043 |..---- 89 |....| Bridger’s Pass ..-..-- July 28, 1857 --- do, 

4003 |.----- 3] 9 | Fort Bridger. ---.-----|"-.- ee ---do, 

5955 | 4814 |...--. Ser eae (OFS eansseensodl oc enc ceecsad saree) Skin and skull. 

A205 Posten oan soot | ERO URSIN) Ceeesenesy|| aososobsasses Gov. I. I. Stevens. ...| Dr. Geo. Suckley.--.| Skin. 

3079 | 3306 | 343 | ¢ | Medicine Bow Mts..-..] July 24, 1857 WS. Wood. /s--<2-. Skin and skull. 

o | North Platte, Wyo. T.| July 28, 1857 

35 |Ps526 A sasesoachoccocy|aoctencesses 

o | Bridger’s Pass .-..... July 30, 1857 

See asses A pescecaccne 6 [rococe seehehee 4 

o | Medicine Bow Mts....| July 25, 1857 |.-- 

o | North Platte, Wyo. T.; Aug. 3.1857 

.| Head of Twenty-five- | July 1, 1860 

Mile River, Nebr. 

Rash He eel cane D) | Bridger'a}|Pas9 eo. (ccm:| Wocsaamne sea Gov. L. I. Stevens....| Dr. Geo. Suckley.--.|.--do. 

Ge Eel oor wed wseees Gt} Ssseanceonsancin| Honocacsacseedbreccios Gl ees ssoeesced| bane Gs sases sage do. 

4287 |<. .-- 94 |...) Smith’s Fork, Mont. T.| July 71,1860] Dr. I. V. Hayden... | Dr. F. V. Hayden....)...do. 

9831 |.-...- 17 |....] Fort Ellis, Mont. T....| July 11, 1860 ].-.-.. OOo onoreescnnee F. J. Huse. ..--..---- ee ay 

9830) |[3257'] . 15] ...]-...-- GW eacSes 4+ seacgs. July 11, 1871 |.---.- CIN Sss-s5Stasscg bar do ..... --.---.| Skin and skull, 

9832 |. ----- 10 |... | 20 miles south of Vir- | July 1,1871]..-... Gol epaaeaaa=— =e |e MOldee==2 ene Skin. 

givia City, Mont. T. 

9833) |= 2t : 11 |....| 60 miles south of Vir- | July 1, 1871|.----.. ey hes Baro cesta osdec! CORSE SS SS ee ---do. 

ginia City, Mont. T. 

SPERMOPHILUS MOLLIS Kennicott. 

Short-tailed Spermophile. 

Spermophilus mollis KENNICOTT, Proc. Acad. Nat. Sci. Phila. 1863, 157. 

Spermophilus townsendi var. mollis ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 295. 

Sprciric cuars.—Length to base of tail 6.00 to 6.50; of tail to end of 

vertebrwe about 1.75; to end of hairs about 2.50. Above, finely variegated 

pale yellowish-brown and dusky; lower parts gray, washed with pale creamy- 

yellow. Eyelids yellowish-white; sides of face and neck yellowish-brown ; 

tail above, like the back, edged with whitish, and with a very indistinet dusky 
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subterminal band; tail below brownish-yellow, edged with whitish. Ears 

nearly obsolete ; muzzle much compressed; tail very short, flattened. Pelage 

very soft and furry. 

In coloration, this species somewhat resembles S. spilosoma, but shows 

no tendency to spotting. It differs from it also in its fine, soft, instead of 

coarse, harsh pelage, in having a very much shorter and more flattened tail, 

and in being rather smaller. The muzzle is also much narrower, and the 

auditory bulla are much less inflated. The anterior half of the dorsal surface 

in S. mollis is uniform yellowish-brown, faintly varied with gray and dusky, 

with no tendency to differentiation into spots; more posteriorly, the dorsal 

surface tends to a mottled appearance, but the light spots are very small and 

indistinct. In coloration, S. mo/is approaches very closely to some phases of 

S. richardsoni var. townsendi, particularly as seen in the types of Mr. Kenni- 

cott’s S. “elegans”, but it is on the whole more yellowish, especially over the 

shoulders; it lacks also the brownish nose- patch, and the tendency to differ- 

entiation into spots is less marked. It differs further from var. townsendi in 

being nearly one-half smaller, in having smaller ears, a narrower and less 

bushy tail, and in its strongly compressed muzzle. There are also welt 

marked cranial differences aside from those resulting from size. Full-grown 

skulls of S. modlis give a length of only 1.45 against a length, in correspond- 

ing skulls of var. townsendi, of 1.85; width of the former 0.95; of the latter 

1.20. The skulls of 8. mollis have a relatively much greater interorbital 

breadth, while the facial portion of the skull is relatively much the narrower, 

with narrower and longer nasals. The zygomatic arches are also much less 

expanded posteriorly, giving to the skull quite a different lateral outline. 

This form appears to have been first described (as above indicated) by 

Mr. Kennicott, in 1863, from specimens collected at Camp Floyd, Utah, and 

other neighboring localities. Other specimens have since been obtained in 

Nevada and Utah. Its exact geographical range remains unknown. It is 

evidently a species very distinct from its nearest allies, though it strongly 

resembles in coloration some phases of S. richardsoni yar. townsendi, from 

young examples of which, as represented by badly prepared skins, it is not 

readily distinguishable. In my preliminary notice of these forms, I provis- 

ionally referred S. mollis to S. townsendi, but a re-examination of the subject, 

aided by additional material, has shown this reference to be erroneous. 
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TaBLE CIII.—Measurements of four specimens of SPLRMOPHILUS MOLLIS. 

a 
BK e 3) 

3 From tip of nose to— prey end Length of— | 
— - oS 

2 : me oe 
2 eee: E = ile alice aes 
Su ¢ 5 ~ Ss | & le 2 iC} 7) oO baal a = 
Ss . . . & at: » w o ss Cy i= 
+ wv o ~ ° i I “3 e = = ~ 
e o ES a 5 S o Gi 5 a o o 
‘S) n| A A ° a > i a3) a a 

4793 | Spokane Plains .........--.----.---------- Q | 0.52 | 1.20 | 1.43 | 5.10} 1.15 | 1.65 | 0.75 | 1.75 | 0.10 | Alcoholic. 

CSN le seit GN se snceSaocccotecine oreo Ssuecsetcicc ----] 0.70 | 1.30 | 1.52 | 6.50 | 1.20 | 2.10 | 0.77 | 1.10 | 0.10 }....do. 

5948 |....-. ADS sccbbqn seco sdasceabe Saespeccac © | 0.60 | 1.15 | 1.40 | 4.50 | 0.92 | 1.60 | 0.77 | 1.12 | 0.10 |..-.do. 

4953 | Rocky Mountains..........---.--.------- Q | 0.52 | 1.15 | 1.45 | 6.10 |°1.80 | 2.52 | 0.72 | 1.20 | 0.07 |....do. 

TaBLE CIV.—Measurements of two skulls of SPERMOPHILUS MOLLIS. 

; Sys |g 
4 kat 5 » 2 oO 2 4 

a Az} 6 | == . |e 
= Boles ie aba asa leona 
= eae |e les a] 4 |S 2/4 

8 pal (ieseie |[enczie levee Weel econ | ore, Ileana) ei hse 
= id o to so = & mos a ae ko = a 
= P y oD a = = Stee ~ zsi|s co of 
rE Locality. > r=] E x2} - Baus RH ET SS |g a 5) 
5 a I 2 : = i 5 o § =) a a a 
8 = g a o ee | ee | So |e = = BS) E |S 8 bee tse ale a hecle sere se 
Ep # [2 | 8 | 8) 8] Bere Se Be era Es) ee oe 
= a 2 | = a = |eS/ee es |e gles! & A 
S uw] 212/58 | 28) &] € |ag|/e8| Bleelee| & | es 
ct si S & P| Gi Gi os a as a aelas ° °o 

S) wm) A oS =) A A Aa |p =) pb |b p I | 

4952 | Rocky Mountains ..-...--... Q | 1.45 | 0.95 | 0.35 | 0.53 | 0.13 | 0.26 | 0.44 | 0.80 | 0.22 | 0,14 | 0.30 | 0.91 | 0.40 

4798 | Camp Floyd, Utah.....-....|.-- 1.45 | 0.98 | 0.31 | 0.50 |.-.-..]..--.. 0.44 | 0.77 | 0533 |.-....]-..--. 0.90 }.-.--- 

TaBLE CV.—List of specimens-examined of SPERMOPHILUS MOLLIS. 

‘Ss 
| 

H "s =} 
8 E E 
E earl \niey class By 
a eG & . Wh : 
a 4 5 a Locality. eneae a. From whom received. Collected by— os 

po = = = r) 
es a | so C 5 
gx By dee [qe 2 
a 2 re u ay CJ 

is) oO |” A 

Camp Floyd, Utah ....| Mar. 18, 1859 | Capt. J. H. Simpson | C.S. MecCarthy...... Skin and skull. 

Seal weoeee do; .s2uecss eee Mar, (9) 1859)|c=-=-- dO. eeateedoe|secne dO) o.2occe geese Skin. 

Goshoot Mountains...) May 9,1859} ..---. 06. 3. =nseseseses| seers Gohec os tet sease .-.do. 

.. | Carson Desert, Nev -..| June —, 1868} Clarence King ...... R. Ridgway-.-.-..--. Sass 

2 | Rocky Mountains..-.. sssacdooe a seisccsccocsseses scncsedleccccesesean ceongtscns Skin and skull. 

oP ecces (ORES EERE E Se) RERe Aarne rasa beeecncrt=m- aseroeres| le Pecnccascccsacsennce Alcoholie. 

--.| Ross's Fork, Idaho Ter} Sept. 3, 1872) Dr. F. V. Hayden ...| C. N. Merriam Bkin. 

-- | Sinyakwatum Depot: |....-......--. A. Campbell ......- Dr. C. B. RB. Kennerly| Alcoholic. 

Spokane: Plains) 2. - -s<4|Sceee ce anceee|-acnee CO ems c, aya mee do:.-== Sees pees O0. 

sone CRESS Beer oe eesasee eared Sesser Gaeseeeboeeccte- anced a taéecSacscce| te Gh, 

ee 



SCIURID®—SPERMOPHILUS TERETICAUDUS. 863 

SPERMOPHILUS TERETICAUDUS Baird. 

Fort Yuma Spermophile. 

Spermophilus tereticaudus BArrp, Mam. N. Amer. 1857, 315; U.S. and Mex. Bound. Survey, ii, pt. ii, 1859, 

33, pl. vii, fig. 2, head and feet; pl. xxii, fig, 4, skull—ALLEN, Proc. Bost. Soc. Nat. Hist. 

xvi, 1874, 291. 

Speciric cuars.—Length of head and body about 6.00; of tail to end 

of vertebrae 3.60 to 4.40; to end of hairs about 4.75. Above, finely varied 

with yellowish-brown and gray, without distinct spots; beneath, pale brown- 

ish-white. Tail above, concolor with the back, with indistinct annulations, 

and a faint, subterminal, dusky bar; color below like that of the ventral 

surface of the body. Ears very small, nearly obsolete. Tail slender, not 

appreciably flattened, the vertebre alone rather more than half the length 

of the head and body. Soles and muzzle densely pilose. Differs very little 

in general proportions from S. mexicanus, but is considerably smaller, its size 

being nearer-that of S. spidosoma, which it almost exactly resembles in cranial 

characters. It differs from it radically in coloration and in its much longer 

and more slender tail. 

The peculiar combination of characters presented by this species renders 

it very distinct from its nearest allies, S. mexicanus and S. spilosoma. It wholly 

lacks the reddish coloration and distinct white spots that characterize these 

species, while its tail is more terete and the general form of the body perhaps 

rather more slender. It is known as yet only from the specimens described 

by Professor Baird in his original account of the species, published twenty 

years ago. These were all collected at Fort Yuma, Cal, by Maj. G. H. 

Thomas. They consist of one skin and a skull and three examples in alco- 

hol, all in rather bad condition. 

TaBLe CVI.— Measurements of three specimens of SPERMOPHILUS TERETICAUDUS. 

| 
B ; ° 

3 From tip of nose to— Tail to end Length of— ag 
a of— : 8 
5 5 & 
= . — = ——— = oO 7) 
iS Locality. | i S “3 oa a 
5 a £ 5 3 >) =) 

= | 8 aie /2/2)a] 8 
a - aN ae a s S ° =] a S 
= wv = im Lined | hs oa a i 5 a8 3 = 
= sl a a ) a D 3 3 = a i 
1S) n| A A | O a > iss] im ics] 3] a 

aaa —| E 

AVA) Yaa ees OF. 0 |e ee er © | 0.55 | 1.14 | 1.00 | 4.10} 2.80 | 3.27 | 0.75 | 1.20 | 0.10 | Alcoholic. 

Uy esse WD) Bresecocmascrinncnne rescore Os do | 0.68 | 1.28 | 1.58] 6.08 | 3.C0 }...-.. 0:90 |} 1.30 }.-.... Se eOs 

1584 |....-. GD) ee eR Oanon eeSao eee | eee eee | 1.60 | 5.25 | 4.42 | 4.84 |...... RGSO ivoe cto aaesG0s 
{ 
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TabLtr CVII.—Measurements of two skulls of SPERMOPHILUS TERETICAUDUS. 

A S 3 2 A 
; Ziele les = 3 
z alee |23heliee% 
Bs |e le ales ees eal 

5 2 | Sed shee | ere (ee le eal Naeem less 
2 : g a z Ss ia os 9 a | sale 5 SO 

i 4 2 n m fy a Ba - aS a Locality. ‘ ce] E ne E Ee Z Dip} 2 Bela =} D 
5 Ay less Pali cea ts ina ||": ILeepeses | cra LE Fe ee 
a t e 3 ° o o aoe Aa 5 “Si Shleez = ze 
2 = a a Fh Eg PS S leolss!] & a 
& ele|/e]2|/8|8 |S#/8s5| 8 |Fal/as| ei) @ ep x 3 a 2 2 a | eeu see fata ee |e fa, @ |rgse Bel = et 5 i=] ~ = = = = = =< ew oO 

a a) Sole tal) Be ck hye le Se Bree) ee Meares eee 
3 wl os z pea a & qe |a&Ablaa| & farslach & E 
oO a) a o i= A A Alp B Bb |p i=) = A 

2419 | Fort Yuma, Cal..-.....-...--. o |} 1.42 | 0.85 | 0.32 | 0.45 | 0.12 | 0.20 | 0.38 | 0.74 | 0.20 | 0.15 | 0.30 |+0. 80 | 0.45 

1585 |....-- tees eS Sesser Soe ce Ce ee oe Oe ee ee ee Se ees el ssc] feeesal [seea| Pca al |e ane emg eed 

TaBLE CVIII.—List of specimens examined of SPERMOPHILUS TERETICAUDUS. 

al ‘ . 
° a 

3 Ei 
2 

2 pe P| 

fae = =a A| o = 
3 Se SS Locality. From whom received. Collected by— = 
5 Siler Vee 
gel/ac]a E SEleBo/]y } - “ 
ie bio — | | rs 
ie} 5) D A 

| ——— 

1534 | 2419 |....| Fort Yuma, Cal..... -....-......-...... | Maj. G. H. Thomas....| Maj. G. H. Thomas. .-..| Skin and skull. 

2490 |....- (O} lies es 0)... se sac ene Re ee nee see eeeeet EEeeee OEE reseed sacere dQ@\o- ene -----| Alcoholic. 

1585 |...--. Frail 5, a": doce eee sche eee eee don fit en. le oa do. 
Teen Sooee Ce fal (eee CORE RS Sine osacece s Sede eno HY ast a8 seeeoad pass" (Win se-b4 -----do. 

| EE, 

SPERMOPHILUS SPILOSOMA Bennett. 

Sonoran Spermophile. 

Spermophilus spilosoma BENNETT, Proce. Zod). Soc. i, 1833, 40 (“ California” ).—RICHARDSON, Zodl. Beechey’s 

Voy. 1839, Mam. 12*.—WaGner, Suppl. Schreber’s Siiuget. iii, 1843, 251 (foot-note).—AUDU- 

BON & BACHMAN, Quad. N. Am. pl. cix, folio ed.—Barrp, Proc. Acad. Nat. Sci. Phila. 1855, 

332; Mam. N. Am. 1857, 321; U. 8S. and Mex. Bound. Surv. ii, pt. ii, 1859, 39, pl. vii, fig. 3 

(head and feet). : 

Spermophilus mexicanus AUDUBON & BACHMAN, Qaad. N. Am. iii, 1853, 39 (in part). 

Spermophilus spilosoma var. spilosoma ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 291. 

SPECIFIC CHARS.—Length of head and body 6.50 to 7.00; of tail to end 

of vertebree 250 to 3.00; to end of hairs 825 to 375. Above, reddish- 

brown, with indistinct subquadrate spots of white, bordered posteriorly. with 

black. The spots are most distinct on the hinder part of the baeK, and are 

more distinct in the young than in the adult. Beneath, white, ‘varying to 

strongly yellowish-white. Tail above colored like. the back, with a single 

broad subterminal black bar, extending for only a short distance along the 

sides; beneath, centrally, brownish-yellow, with a black border edged with 

The tail (vertebrae alone) is less than half the length of the body, 

The 

yellowish. 

round, generally bushy only at the tip, and not distinctly distichous. 
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ears are very small, being little more than a thickened rim. Hairiness of the 

soles variable, the soles being in some specimens densely pilose, and in others 

nearly naked. 

This species, in the general color of the dorsal surface, bears some 

resemblance to S. mexicanus, but it is of a lighter reddish, and lacks the dis- 

tinct lines of white spots seen in the latter. It further differs in being smaller, 

in having a much broader and quite differently shaped skull, and in its very 

much shorter tail, which is slender and terete instead of somewhat full and 

distichous. Its nearest ally is S. obsoletus, from which it is but doubtfully 

distinct, differing mainly in its more reddish color and the greater distinctness 

of the white spots. 

This species was first noticed by Mr. Bennett in 1833, who described it 

from two specimens supposed to have come from California, the locality being 

vaguely indicated as ‘that part of California which adjoins Mexico”. The 

specimens were young, the molars being unworn, and the length only five 

inches and a quarter. Wagner, in 1843, thought it doubtfully distinct from 

S. mexicanus. Audubon and Bachman figured for it the young of S. mexicanus, 

and afterward, becoming aware of their mistake, completed the confusion of 

the two species by referring the S. spi/osoma of Bennett to S. mexicanus as a 

synonym of that species! Its claim to distinct specific rank was again first 

asserted in 1855 by Professor Baird, who was able, from his abundant mate- 

rial, to fully make known its true characters and affinities. Although its dis- 

tinctness has since, I think, been unquestioned, no additional specimens have 

been brought to light by recent collectors, so that I find now in the National 

Museum only the material used by Professor Baird, and have seen no other 

‘specimens. It is still apparently rare in collections. 

Its known range extends from Fort Stanton, N. Mex. (Dr. T. C. Henry), 

and El Paso, Tex. (J. H. Clark), to Chihuahua (J. Potts) and Sonora (Dr. 

Kennerly), Mexico. Professor Baird* states that “it occurs abundantly from 

the Gulf of California as far east as El] Paso, and even northward to Fort Stan- 

ton”. He further quotes from Dr. Kennerly’s notes that it was “quite common 

around Janos”, Sonora, “but exceedingly shy”, so that ‘fa specimen was pro- 

cured with difficulty”. 

*Rep. U. S. and Mex. Bound. Surv. vol. ii, pt. ii, p. 39. 

55 M 
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TABLE CIX.—Measurements of three skulls of SPERMOPHILUS SPILOSOMA. 

; g i] Y a 

. = ae Roa 2 g 
n = a ae - 3 

a E| i) 68 *9 a2\+ 

#\/2./4 \% |€4l 4 |s2a 
F a al alee | Sracl Bessy ye eed Se leettlaes 
3 ee Seay veg al ate aaiieedh eel eetieqe| ee |pewesh | to | ‘ee 
a Locality. : 3 E < E |@ mm) @ |e le FA 7 

g FM eee ss paral perpen ebro ECA) ay | ae 5 B/E; 2) 2) e lecls8l 3 jesieg| B/E g a 2 o ° ° aglan| 2 jrAo|gs) S& i 
eo 2 | 2 | 3 |.4 | 4 |28)28 aii 
Cc Es 2 = x w Slacd & Sjlao I ue 3 i}a}e}2)91 4 (Beles! & eles] 1 e 
8 aleS, ales 3S a |ealead| & jasi|as! ¢€ 5 
s) na!) a oO A Aa i) =) Bp |p p A A 

| 

91933| Paso) Lex. << ccacen<e=====—==- 9 | 1.55 | 0.97 | 0.35 | 0.46 | 0.17 | 0.43 | 0.78 | 0.25 | 0.15 | 0.31 | 0.87 | 0.42 

124) eoeae (Beer eaneeeceninccocr ssiocecie| feo 1.45 | 0.95 | 0,32 | 0.46 | 0.16 | 0.40 | 0.75 | 0.20 | 0.14 | 0.30 | 0.82 | 0.38 

1651 | Chihuahua, Mexico ......-....----|---. TLS seine 0. 32 |. 0.50 |...... URC EY OS Ci eee ABs lessee! As 0.85 | 0.42 

TaBLE CX.—Measurements of five specimens of SPERMOPHILUS SPILOSOMA, 
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290 | Chihuahua City, Mexico ...............200cc0--0---2-- (| aase | bossee 1,10 | Skin 

10098) onan 1) SgeB BOE Eo O dod: Boccmonrenoecrcajspeceecsasns --| 7.00 } 2.20 | 3.00 | 1.25 |..d 5 
. é ® From Baird, Mam. N. 

1042 | Janos, Sonora, Mexico..................--------------- --| 5.75 | 2.60 | 3.20 | 1.28 |..do Amer.n.309 

Mab i¢Tl Pasos2-2s). etl eee ee 2 | 6.50] 3.00 |.3.75 | 1.25 |-.do Ba 
UPd | lanes GOR « sae om ee alee tetera ee 5.50 | 2.50 | 3.00 | 1.25 |..do 

TaBLE CXI.—List of specimens examined of SPERMOPHILUS SPILOSOMA. 5 

|e . = a z | : 2 a = 
| ra =) 3 
5 S|. 2 A gs elo 5 When é oy Q 
2 z a se Locality. colineted: From whom received.} Collected by. a 

to. | eet | 2) 

oalge\e H 
a $ 2/53) # 3 

Oo a nD A 

LOSS Tsao ane Skin. 

290 | 1651 |.... ; Skin and skull. 

1042 | 2216 |....| Janos, Sonora .......- Apr. —, 1855 | Maj. W. H. Emory ..| Dr.C. B. R. Kennerly) -.-.- do. 

BO) ee .--.| Fort Stanton, N. Mex... —— —,1855]....do -............-. Dr. T. C. Henry ..... Skin. 

142 | 1124 |....| El Paso, Tex.....---. -| —— —,1852]....do ....-...-....-. J. H. Clark.......-..| Skin and skull. 

14U T2331 eS Oscars so arconesaaseeren — —, 1852|....do ......-.-...--.|.--. [Magee se s5- Saerss) Eres Its 

SPERMOPHILUS OBSOLETUS Kennicott. 

Kennicott’s Spermophile. . 

Spermophilus obsoletus KENNICOTT, Proc. Acad. Nat. Sci. Phila. 1863, 157. 

Spermophilus spilosoma var. obsoletus ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 291. 

SPEcIFIC CHARS.—Size and form of S. spilosoma. Length 5.80 to 6.50; 

tail to end of vertebrae 2.25 to 2.50; to end of hairs 3.00 to 3.50. Above, 

dull yellowish-brown, indistinctly spotted with lighter, especially posteriorly, 



SCIURIDA—SPERMOPHILUS OBSOLETUS. 867 

and in the younger specimens; beneath, strongly yellowish-white. The spots 

on the back are bordered posteriorly with black. The tail is terete toward 

the base, broader and tufted at the end; above, basally colored like the back, 

toward the end varied with black, and with a subterminal black border edged 

with yellowish-white. Ears nearly obsolete; soles either naked or hairy, 

according to the season; nails long, slender, and moderately curved. 

This form is closely related to S. spidosoma, to which I formerly referred 

it as a variety, and I am still far from sure that such is not its true relation- 

ship. The two forms, in their extreme phases of differentiation, are quite widely 

different in coloration, but in the younger stages they are almost inseparable. 

The skull of 8. obsoletus is rather narrower in proportion to its length than 

that of S. spi/osoma, and the nasals are longer. In size, proportions, form of 

the tail, and markings, the two are identical, but the tone of the coloration is 

quite different. In S. spilosoma, the general color above is light reddish- 

brown or cinnamon; in S. obsoletus, pale yellowish-brown. Some of the 

younger specimens of obsoletus, as No. 3223, from the Laramie Plains, show 

a decided cast of reddish, and are scarcely distinguishable from examples of 

spilosoma from Texas. Its recognition as specifically distinct from S. spilo- 

soma is merely provisional and made with much doubt. 

S. obsoletus was first described by Mr. Kennicott, in 1863, from speci- 

mens collected in Southern Wyoming, Dakota, and Utah, in 1857 and 1858. 

The subjoined list of specimens shows it to range from the Black Hills and 

Fort Kearney westward to Utah. Nothing further is known respecting its 

distribution, and none of the recent expeditions to this region have apparently 

met with it. It is to be hoped that future explorers will be able to add 

to our knowledge of its history. 

TaBLe CXII.—Measurements of three skulls of SPERMOPHILUS OBSOLETUS. 
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| Ae IAC RO ANA sen ee ec ceeaeneadenasmceensceccce|s=== 1.51 | 0.92 | 0.32 0. 53 0.15 | 0.45 | 0.80 | 0.31 | 0.85 | 0.42 

4813 | Fort Laramie o | 1.55 | 0.92 | 0.35 | 0:52 | 0.15 |......|--.--.]...--. 0.86 | 0.36 

4811 | 230 miles west of Fort Kearney. ..--...--..-- (Ty ee 0.92 | 0.31 | 0.53 |...... 0.45 | 0.75 | 0.28 | 0.82 | 0.40 
1 
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TABLE CXILI.—Measurements of three specimens of SPERMOPIILUS OBSOLETUS. 

| 
B i Fromtipof|Tailtoend) 3 
| 2 nose to— of— e} 
| 2 2 

A 4 ——| 3 
o a Locality. : a 

& | 3 gf Qi 2 |8 ie ae 2 5 
s tL . = = a te 

s aI 4 3 3 Gi a 
OMS a|o |e | 4 

3224 | 49 | 50 miles west of Fort Kearney......---..---.---+-2-seee-eeeneee ene eenne- 9 | 1.35 | 5.85 | 2.40 | 3.45 | Fresh. 

3222 | 44 | 230 miles west of Fort Kearney...-.-....--..-----------eeenee----e--ee- Q | 1.70 | 5.80 | 2.25 | 2.80 |...do. 

2144 | 66 | Fort Laramie . .......--.------ 2-200 eee e ee enn n ee cow een een eens ue sscenee- o | 1.60 | 5.20 | 2.35 | 3.30 |...do. 

TABLE CXIV.—List of specimens examined of SPERMOPHILUS OBSOLETUS. 

e D - 

sig g 
eo soll etme & 
2 |Fala 3 
A sBI5i|s ; When From whom re- mat ip 
3 3 “2/5 | ts Locality. collected: éeivea. Collected by- % 

to .|ay|s]s 2 
ZaAlselS)a 5 
so & oO} & p<] 
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9252 |4795 }._.:].--.| Black Hills, Dak. .- <2 22-2. -|t ooo eo ea. Gen. G. K. Warren-| Dr. F. V. Hayden. -| Skin and skull. 

See e= mare 44 | 9 | 50 miles west of Ft. Kearney Aug. 9,1857 | W. M. F. Magraw-| Dr. J. G. Cooper -..| Skin. 

3224 | 4511 | 49 | 2 | 230 miles west of Ft. Kearney] Aug. 17, 1857 }.... Skin and skull. 

3225 |...... 48 |Od|.----- U0} <s-e one ee eee eae Aug. 17, 1857 Skin, 

3223 [eee 45 |O9].=---- Goede ciceecessoc once: PAU PAT AIEEE eect) cosssoopcrood pea Ol sceo-emoorecH ies do. 
3140 |...... 62 |....| Fort Laramie. .. hsossd0esc} Sept. 22, 1857 |. -do. 

3144 | 4813 | 66] & --| Sept. 30, 1857 |. Skin and skull. 

Spe bs. .cs.|-<=s Peal Reernc Cee once Seca stestescs Sept. 8, 1857 |... Skull. 

776 |...--. 50 |..-.| O'Fallon’s Bluff, Utab....... July 17, 1858 | Capt. J. H.Simpson) C.S. McCarthy... .|.-- do. 

SPERMOPHILUS MEXICANUS (Licht.) Wagner. 
Mexican Spermophile. 

? Sciurus mexicanus ERXLEBEN, Syst. Anim. 1777, 428 (in part only, if at all. From FRRNANDEZ and 
Sepa, ete. Also Sciurus mexicanus of SCHREBER, GMELIN, SHAW, FISCHER, and other early 

compilers, based on the same). : 

Citillus mexicanus LICHTENSTEIN, Darst. Siuget. 1827-34 (not paged), pl. xxxi, fig. 2. 

Spermophilus mexicanus WAGNER, Suppl. Schreber’s Siinget. iii, 1843, 250.—Branpt, Bull. Physico-math. 

Classe Acad. St. Pétersb. ii, 1844, 380.—Scuinz, Syn. Mamm. ii, 1845, 66.—AUDUBON & Bacn- 
MAN, Quad. N, Amer. iii, 1853, 39, pl. cix (exclusive of supposed young).—GIEBEL, Siiuget. 

1855, 638.—BairpD, Mam. N. Amer. 1857, 319; U.S. and Mex. Bound. Surv. ii, pt. ii, 1859, 39.— 
ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 291. 

Sciurus tamaulipensis BERLANDIER, MSS, 

? Tlamototli, FERNANDEZ, Anim. 1651, 9. 

? Sciurus, rarissimus, ex Novd Hispanid, teniis albis, Sepa, Thesa. i, 1734, 76, pl. xlvii, fig. 2. 

SPECIFIC cHARS.—Length of head and body 8.00 to 8.50; of tail to end 

of vertebree 4.00 to 4.50; to end of hairs about 5.75. Above, rather dark 

yellowish-brown, varying to reddish-brown, with generally a decided tinge of 

olivaceous and numerous rather distinct lines (generally either nine or eleven) 

of subquadrate spots of white; below, whitish, varying to yellowish-white on 
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the sides; ring surrounding the eye and lower edge of cheeks white; head 

above finely mixed white, black, and yellowish; tail above varied centrally 

with black and yellowish-white, with an indistinct black border broadly edged 

with yellowish-white ; below, brownish-white centrally, with a distinct sub- 

terminal band of black and a broad edging of brownish-white. The hairs 

individually have a narrow black bar at the base, followed by alternate bars of 

brownish-white and black, three of each, the terminal one being whitish. 

This species varies as usual more or less in respéct to general color, that 

of the dorsal surface ranging from dull ashy-brown to chestnut. The num- 

ber of rows of white spots varies from nine to thirteen, but either nine or 

eleven is the more common number, the two or three central ones on either 

side of the median line being generally much more distinct than the outer 

ones. In the latter, the white spots are longer and nearer together, forming 

sometimes an almost uninterrupted line. The ears are very small, but dis- 

tinct. The tail-vertebrz alone are rather more than half the length of the 

head and body; claws long, that of the thumb quite large. Soles nearly 

naked. Pelage coarse and stiff, the hairs mostly grooved above. 

In size and proportions, as well as in the pattern of coloration, this 

species more resembles S. ¢ridecemlineatus than any other, but differs from 

it quite markedly in many details. The tail is longer and more bushy, with 

three narrow longitudinal lines of black beneath instead of one very broad 

one (in addition, there is, however, in S. tridecemlineatus, a narrow basal 

one); the general color above is much lighter and of a quite different shade, 

with interrupted lines of whitish spots instead of six or more narrow, contin- 

uous, yellowish-white stripes, with a similar number of interrupted ones be- 

tween them; there are also well-marked differences in the skull. In respect 

_to cranial characters, however, S. mexicanus finds also its nearest ally in S. 

tradecemlineatus. 

In respect to coloration, there is considerable resemblance between S. 

mexicanus and S. spilosoma; but, in other features, the two species differ 

widely, as already noticed in the account of S. spilosoma. 

This species was first recognizably described and figured by Lichtenstein, 

about 1830, from a specimen collected by Herr I’. Deppe, in July, 1826, in 

the neighborhood of Toluca, Mexico. Erxleben, in 1777, characterized a 

“ Sciurus mexicanus”, based on Fernandez’s description of his “ Téamototic”, 
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and on Seba’s “ Sciurus, rarissimus, ex Nova Hispania, teniis albis”,* together 

with references to Brisson, Pennant, and other early authors, whose accounts 

are based wholly on Fernandez and Seba. Erxleben’s Securus mexicanus has, by 

several writers, been considered as identical with the Citellus mexicanus of Lich- 

tenstein; but Fischer, as early as 1829, and hence before Lichtenstein described 

his Citillus mexicanus, suggested that Erxleben’s Sciurus mexicanus might be 

referable to the Sciurus (Tamias) striatus of authors. While Fernandez’s 

“Tlamototl”, and also Seba’s animal, judging by both his figure and descrip- 

tion (disregarding altogether its impossible tail), may be referable to Spermo- 

philus mexicanus, the introduction of this species into thé annals of natural 

history cannot with certainty be carried back beyond Lichtenstein’s detailed 

description and excellent figure. It has since been well figured by Audubon 

and Bachman, while Baird’s further account of it leaves little now to be added, 

especially since no specimens additional to those used by Professor Baird are 

at present accessible. The only synonym that appears to have thus far arisen 

is the spilosoma of Audubon and Bachman, who erroneously referred the 

young of S. mexicanus to that species, and finally thoroughly confounded the 

two species. 

It is chiefly a Mexican animal, but is quite abundant on the Texan side 

of the Rio Grande; it has not, however, been reported from further north- 

ward. Nearly all the specimens in the collection of the National Museum 

are from the vicinity of the Rio Grande. It probably ranges far southward 

over the plains of Eastern Mexico, Audubon and Bachman stating that they 

had been informed of its occurrence as far southward as the province of 

Vera Cruz. 

TasLe CXV.—Measurements of two skulls of SPERMOPHILUS MEXICANUS. 
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1441 | “cere Laredo, Nex 2225-5 58c-. =: 1.75 | 1.00 | 0.35 | 0.55 | 0.18 | 0.30 | 0.55 | 0.95 | 0.21 | 0.17 | 0.35 | 1.00 | 0.46 

1652 | 203 | Pesquiera Grande, Mexico} 1.65 | 0.93 | 0.35 | 0.57 | 0.17 | 0.30 | 0.50 | 0.87 | 0.25 | 0.15 | 0.30 | 0.90 | 0.46 

* Thesaurus, vol. i, p, 76, pl. xlvii, fig. 2, 1734. 
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TABLE CXVI.—Measurements of eight specimens of SPERMOPHILUS MEXICANUS. 

871 
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2498 | Matamoras, Mexico.........-...--..--.. 8.00 | 4.00 | 5.90 | 1.00 | 1.60 | 0.23 | Alcoholic. 

2499 |..-... CD) foe BBS5 C5555 SSDS a COC ROARS End 16S) Fee cesl| cece 0.95 | 1.55 | 0.25 |...do. 

2500 |.----- GIN) 3 acaeidatcenrenanascseseadsescoce TUeL OP) ete atete | Seer oa 0.90 | 1.55 | 0.20 |-..do. 

155 | Eagle Pass, Tex...-.......-.. 8.50 | 4.25 | 5.20 |....-- 1 EG Re Skin. 

18M) \ cess ote ossensepeetacstssscas EP NE Bey eso [esac USP 5) | Rees --.do. 

352 | Brownsville, Tex ..-....-...--. -| 8.50 | 4.50 | 5.75 |--.... 1. 8&2 --|---do. 

1719 | Western Texas ...--..-... (ERIN acl oes setlc: esc) EG nee ---do. 

2656 | Fort Bliss, N. Mex ..........-...-..--.-- 7.00 | 4.50 | 5.95 | 1.10 | 1.65 Alcoholic. 

TaBLE CXVII.—List of specimens examined of SPERMOPHILUS MEXICANUS. 
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gales| = |2 Z Be) iS 
6°|8"| 6 |a Gaeee, 
1719 .---| Western Texas... .| Capt. J. Pope ...-.--| Capt. J. Pope..-..--. Skin. 

1137 .| Eagle Pass, Tex. EAT SCHOOL. = 10-2 eso > A: Schott.-=-..-.--.-|=- do. 

ad Ssee msi) oats enema CM sS552¢eeaseesed eeoascosesposo Maj. W. H. Emory ..| Dr. C. B. R. Kennerly| -.do. 

1267 .-.| Brownsville, Tex .....| Feb. —, 1853 | Lieut. D. N. Couch ..| Lieut. D. N. Couch --.|...do. 

1746 .--| Pecos River, Tex ..... May 14, 1855 |..---- GN ee =e een ary GOS esas ee ..-do. 

518 .-.| Pesquiera Grande, Mx| May —, 1853 |...--- CI Bae sesuacae Pests (hy essa Asscos Skin and skull., 

er | SS5Rsa| eae -.| Matamoras, Mexico. -.|.:...-......--|----.- Gt) Boe=tinggocees L. Berlandier .-.-..-- Skin. 

scones 4p | Beene ee | en TQ eos eee ares eee ee ace Renses OO eacstenccncs|sanunsOOiccaccansc==:)| OKUM. 

eS MS en Sel LAeHl ood: Holt Opes sceeeceeaes PER SeROCeEEE ee GaeScet Oi BCEE RC aEemasd BEasas0 (id aas Saemremmes eset (Hs 

Ch. 4 ae 118 | of | Laredo, Tex ..-.-...--- May 11, 1866 |...... (i Baesseet ene Lorces G0) :n2-2ccoe esas Skin. 

ebelA|e snes TE) I Fp oso domeeee eee May 14, 1866|...... Ri Tntacaes Sora Malet do .|..-do. 
8582 |...... Ey oe eecros GOIN 5 Spee ssccoes May 3, 1866]...... (by agaccsececchd ease do. 2-200. 

8515 |..-... 7 (3) Ke So (i) BgsS5e8eesecssos June 20, 1866 --do. 

SSlGuia. see 499 Eiligeowes Ose once cece! Ang. —, 1866 . .do. 

SPERMOPHILUS TRIDECEMLINEATUS (Mitchill) Aud. & Bach. 

Striped Spermophile. 

Var. TRIDECEMLINEATUS. 

Eastern Striped Spermophile. 

Sciurus tridecemlineatus Mrrcni1, Med. Repos. xxi, 1821, 248.—DeEsMarEst, Mamm. ii, 1822, 339 (from 

Mitchill). 
Arctomys tridecemlineatus HariaN, Faun. Amer. 1825, 164.—Gopman, Am. Nat. Hist. ii, 1826, 112. 

Spermophilus tridecemlineatus AUDUBON & BACHMAN, Quad. N. Amer. i, 1849, 294, pl. xxxix.—Hoy, Pat. 

Off. Rep. Agr. 1853 (1854), 68 (habits)—Kennicort, ib. 1856 (1857), 74, pl. viii (general 

history).—Bairp. Mam. N. Amer. 1857, 316 (in part)—Tnomas, Trans. Ill, State Agr. Soc. 

iv, 1860, 657.—ALLEN, Proc. Bost. Soc. Nat. Hist. xiii, 1870, 189 (Iowa). 

Spermophilus tridecemlineatus var. tridecemlineatus ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 291. 
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Arctomys hoodi SABINE, Trans. Linn. Soe. xiii, 1822, 590, pl. xxix; Franklin’s Journal, 1823, 663 (Carlton 

House).—Fiscuer, Synop. Mam. 1829, 544 (from Sabine).—WaGNER, Schreber’s Siuget. pL 
cexe (name on plate). 

Arctomys (Spermophilus) hoodi RICHARDSON, Faun, Bor.-Amer. i, 1829, 177, pl. xiv. 

Spermophilus hoodi “¥. Cuvier, Suppl. Buffon, i, Mamm. 1831, 337 ”,—MAXIMILIAN, Reise in d. innere 

Nord-Amer. i, 1839, 449; Arch. f. Naturgesch. 1861, 84.—WaGNER, Suppl. Schreber’s Siiuget, 

iii, 1843, 251.—Branpt, Bull. Physico-math. Classe Acad. St. Pétersb. ii, 1844, 379.—ScHInz, 
Syn. Mam. ii, 1845, 69.—GIEBEL, Sauget. 1855, 636. 

Federation Squirrel, Mircn111, J. c. 

Leopard Ground Squirrel, SCHOOLCRAFT, Travels, 182i, 331 (name in index). 
Ecureuil de la Fédération, DESMAREST, 1. ¢. 
Striped American Marmot, SaBrnE, 1. ¢. 

Striped and Spotted Ground Squirrel, Say, Long’s Exped. ii, 1823, 174. —KennicorT, 1. c. 
Spermophile rayé, F. Cuvier, Hist. des Mamm. livr. xlvi, 1824. 
Hood’s Marmot, GODMAN, |. ¢. 

Leopard Marmot, RicaRDsON, |. c. 

Der Leoparden-Ziescl, WAGNER, |. ¢. 

Leopard-Spermophile, AUDUBON & BACHMAN, L. c. 

Striped Gopher, or Prairie Ground Squirrel, Hoy, 1. c. 

Striped Prairie Squirrel, BAIRD, 1. c. 

Var. PALLIDUS. 

Pale Striped Spermophile. 

Spermophilus tridecemlineatus WooDuOUSE, Sitgreaves’s Zuni and Colorado River Exped. 1853, 52 (Ind. 
Terr.).—Bairp, Mam. N. Amer. 1857, 316 (in part).—SucKLEy, Nat. Hist. Wash. Terr. pt, 
iii, 1859, 98 (in part).—Hayprn, Trans. Amer, Phil. Soc. Phila. xii, 1863, 147.— ALLEN, Bull. 

Essex Inst. vi, 1874, 49,57.—Cours & Yarrow, Wheeler’s Expl. West of 100th Merid. v, 

Zo6l. 1875, 120.—Grixne x, Ludlow’s Black Hills of Dakota, 1875, 82. 

Spermophilus tridecemlineatus var. pallidus ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 291. 

Speciric cHars.—Length to base of tail 5.50 to 8.50; of tail-vertebree 

2.75 to 4.00; of tail to end of hairs 3.75 to 5.50. Above dark chestnut- 

brown, varying with locality from pale chestnut-brown through reddish- 

chestnut to nearly black, with seven nearly uninterrupted lines of yellowish- 

white, extending from the forehead to the tail, and alternating with six lon- 

gitudinal rows of subquadrate yellowish-white spots; below yellowish-white, 

varying to tawny, strongest on the sides; buttocks more ferrugineous; eye-— 

ring yellowish-white ; upper surface of muzzle. gray, sides and front yellow- 

ish; tail narrow, black both above and below, varied somewhat with chestnut, — 

and whitish-edged. The hairs are reddish-yellow basally, crossed by a broad 

band of black, and light-tipped. General form slender and Musteline; ears 

very small, in the dried skin the auricle being little more than a slightly pro- 

jecting rim; tail, with the hairs,.generally rather more than half the length 

of the head and body. 
Var. TRIDECEMLINEATUS. 

VARIETAL CuARS.—Length to base of tail 7.25 to 8.50; of tail-vertebree 

3.40 to 4.00; of tail to end of hairs 3.40 to 4.75. Above deep chestnut- 
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brown, varying to nearly black; the white lines rather narrow, about one- 

third the width of the interspaces; sides strongly yellowish, varying to 

yellowish-rufous. 

The specimens referred to var. tredecemlineatus are from the prairie region 

of the Mississippi Valley and northward, and differ from those referred to 

var. pallidus in being much larger and darker. The dark portion of the dor- 

sal surface is decidedly blackish, mixed generally more or less with very dark 

chestnut, but sometimes is clear, quite intense black, as in No. 11545, from 

Turtle Mountain, 49th parallel, and others from Pembina, Dak., Racine, 

Wis., and Northern Illinois. Others, however, from the same localities, show 

considerably more chestnut, some being clear dark chestnut, with very little 

black. The color of the lower surface also varies from pale yellowish-white 

to pale rufous. In No. 986, from Racine, the sides of the neck, shoulders, 

and the breast are strongly yellowish-rufous, and the buttocks brownish- 

rufous. There are generally three and sometimes four narrow but distinct 

and continuous yellowish-white stripes on each side of the median line, alter- 

nating with five broad dark ones, which are from three to four times the 

width of the light stripes. The middle of each dark space is traversed by 

an interrupted line of squarish, sharply-defined, yellowish-white spots, usually 

separated from each other by a dark interval about equalling their own length. 

Along the median line, especially anteriorly, they frequently tend to form a 

continuous narrow light line. Lower down on the sides of the body are one- 

to two other shorter light stripes, more suffused with yellow, and separated 

by a dark space of about their own width, generally without light spots. 

Anteriorly, over the shoulders, the light spots in the dark spaces tend to 

become confluent, forming nearly unbroken light lines, alternating with dark 

ones of about the same width. In such cases, the second light line from the 

middle of the back, on either side, disappears at the shoulder, where the 

interrupted line ceases to be a continuous stripe. Hence, over the shoulders 

the pictura is resolved into seven continuous light stripes separated by broader 

dark ones. In about one specimen in thirty, the markings are irregular and 

the lines all broken and somewhat indistinct. 

Var. PALLIDUS. 

VARIETAL CHARS.—Length to base of tail 5.75 to 6.75; of tail-vertebree 

2.75 to 3.50; of tail to end of hairs 3.50 to 4.25. Smaller; above paler, 
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with the light stripes whiter, and wider, nearly equalling the interspaces ; 

also much paler on the sides and whiter below. 

Specimens from different localities vary somewhat in color, the varia- 

tions being similar to those in var. tridecemlineatus, but less marked. The 

light stripes are generally grayish-white, sometimes suffused a little with 

yellowish, and the dark interspaces are generally pale chestnut, varying to 

more dusky. The light stripes are generally more than half the width of the 

dark interspaces, and sometimes equal them. Among the palest and smallest 

examples are the specimens from Fort Union and the Yellowstone and Platte 

Rivers, an especially pale and small phase characterizing the Mauvaises 

Terres of the Upper Missouri region. 

GENERAL REMARKS UPON SPERMOPHILUS TRIDECEMLINEATUS AND ITS VARIETIES. 

DIFFERENTIAL CHARACTERS AND AFFINITIES—In pattern of coloration, 

Spermophilus tridecemlineatus quite strongly resembles S. mexicanus, but 

differs from it in having the ground-color of the dorsal surface much darker, 

and in the possession of continuous light stripes, alternating with interrupted 

lines of detached light spots, S. mexicanus having merely longitudinal rows 

of disconnected white spots, which cease at the occiput, instead of continuing 

over the top of the head to the forehead. S. mexicanus is also smaller, and 

has a longer tail, and differs in the characters of the skull, as already shown. 

In general form, and especially in the form of the skull, S. ¢ridecemline- 

atus resembles S. franklini, but it is much smaller, with a much narrower 

tail and entirely different pattern of coloration. It hence has no very near 

American ally, and is still more distinct from any of the Old World Spermo- 

philes. 

The two varieties of S. tridecemlineatus, in their extreme phases, quite 

widely differ in respect to size and color, but agree in every detail of form, 

proportion, and pattern of coloration; var. pallidus being merely a bleached, 

depauperate, desert form of tridecemlineatus. In var. pailidus, the tints are 

not only paler, but the light spots and stripes increase in breadth at the 

expense of the darker ground-color. Var. pallidus reaches its extreme phase 

of differentiation in the driest. portions of the plains and the desert regions 

more to the westward ; var. ¢ridecemlineatus is most specialized over the fer- 

tile prairies of the Mississippi Valley and thence northward along the Red 

River and the region to the westward of Lake Winnipeg. Specimens from 
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the eastern edge of the plains are intermediate in color and size between the 

two varieties; those from Eastern Kansas and Eastern Nebraska, from as 

far west as Topeka and Fort Riley, are still referable to the eastern rather 

than the western race, but those from Western Nebraska, Western Kansas, 

and Colorado are distinctly referable to var. pallidus. In Fort Riley and 

Topeka specimens, the dark ground-color is more rufous, especially on the 

sides, and the light markings are of a clearer grayish-white. 

SYNONYMY AND NOMENCLATURE.—The present species was first described 

by Dr. Mitchill in June, 1821, as Scturus tridecemlineatus, from specimens 

collected during the summer of 1820, on the Upper Mississippi, by Professor 

Douglass of the United States Military Academy. It was redescribed by 

Sabine,* about eight months later, under the name of Arctomys hoodi, from 

specimens collected near Carlton House in May, 1820. While ¢rideceml- 

neatus has been almost universally adopted by American writers as the name 

of this species of Spermophile, Sabine’s later name of hoodi has been as 

uniformly adopted by English and European writers. ‘The species has 

thus far escaped other synonyms. It has, however, been burdened with a great 

number of vernacular names, scarcely two authors having adopted the same 

vernacular appellation. In 1874, I briefly characterized the pale desert race 

as var. pallidus. 

Nuttall was probably the first naturalist who observed this animal, who, 

some years prior to its discovery at other localities, met with it at the Mandan 

village on the Upper Missouri, and, according to Say,t sent specimens of it 

to “several of his scientific friends in London” as early as 1814. It appears, 

however, to have been first described, as above stated, by Dr. Mitchill in 1821. 

Dr. Hoy and Mr. Kennicott have made interesting contributions to its biog- 

raphy, the former noting especially its carnivorous, Weasel-like propensities. 

GEOGRAPHICAL DISTRIBUTION.—The most northerly point at which this 

species has been observed seems to be the vicinity of Carlton House on the 

Saskatchewan, where Richardson states he found it quite common. It is 

abundant at the Red River Settlements and in the neighborhood of Pembina, 

and is doubtless common at all favorable localities between these points and 

the Saskatchewan River. In the United States, it has been met with at fre- 

* Dr. Sabine’s paper was read before the Royal Society of London “Jan, 15, 1822”, and was not 
published till some months later. Dr. Mitchill’s description appeared in June, 1821. 

t Long’s Expedition to the Rocky Mountains, vol. ii, p. 174 (apparently quoted by Harlan without 

credit to the original authority). 
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quent intervals from Minnesota westward to the Rocky Mountains and south- 

ward to Missouri and Western Texas. As shown by the subjoined lists of 

specimens, it has been taken at Eagle Pass (Texas), Fort Garland (Southern 

Colorado), Southwestern Wyoming, and Fort Bridger, Utah. - Woodhouse 

also met with it on the prairies of the Cherokee Nation. It is abundant 

throughout the prairie region east of the Mississippi, from Minnesota and 

Wisconsin eastward to Northern Ohio. Kennicott states that its range in 

Illinois does not extend southward beyond latitude 39°. : 

TaBLE CXVIII.—Measurements of six skulls of Sp. TRIDECEMLINEATUS var. TRIDECEMLINEATUS, 

. Ss . i=] org |S 5 =Sa Aig 
a As! 6 |&8 as .|'3 
= a3 le £4) = lai= 
2 d 3 2 |e a 2|/ a |2a/4 

i i) a =| 8 a i = iB sro aes) lt Gel lS 6S] 6 | Fela a | $ oO =| &o p=) Z a = a —-a/190 > a=) 
2 f : 3 8 = = | = A ~ |e Slo tp SO 
q Locality. 3 e |< a Lei iet 2! 2 Ele a ‘o 
I s/2)/3] a] e] 8/2 |28) 8 |2e\8 Se | nite 
} be Espen S s a le .|88| 6 |/S8lsz] & E 
5 ele/e]2|8 1/28 |#¢lfs| 8 |2#el/#31 4 | 4 
5 aleisleilaelselsslszl &ie2is8] s | s = ae s | 2 s 3 Ae = feratese | sta Seep ts E £ Kl q 2 a a ai/ehjaa| alJaciasi & 6 
S) a] a Lo} =) a 4/)4 |b |b Pip |b A Hh 

1264 ---| 1.57 | 0.90 | 0.30 | 0.50 | 0.19 | 0.26 | 0.49 | 0.79 | 0.25 | 0 17 | 0.29 | 0.92 | 0.37 

13277 © | 1.75 | 1.00 | 0.35 | 0,60 |......|...... CS je ROS Tt ssa feesaca 0.32 | 1.00 | 0.37 

13278 od | 1.€0 | 0.98 | 0.33 | 0.60 | 0.19 }...... Oe BN) eaea sl es sacl focecicc 0.32 | 0.90))..... . 

13275 Oa Gt ace = OF30) i 0s1005|-2-s2 5] -ee cn 0.52 | 0.87 |.....-]...... 0.31 | 0.91 | 0.42 

13276 of | 1.72] 1.10 | 0.35 | 0.56 | 0.20 |.....- (EPS AE ING ace escc 0, 32 | 1.00 | 0. 43 

13279 o | 1.83] 1.12 | 0.37 | 0.60 | 0.22 | 0.28 | 0.60 | 0.94 | 0.25 | 0.19 | 0.32 | 1.02 | 0.45 

Table CXIX.—Mecasurements of two skulls of SPERMOPHILUS TRIDECEMLINEATUS var. PALLIDUS. 

3 ° ° } 5 
bo) asinaligs’ > < I 3 

o a>] B =] as .|3 
= a|s |e eed ee es hacats = 
a ge a ic Ss] a 1S mo] a 
Br liegp SS) Gee af) @ lee] ; K GS ve} e=| a | Sale ca at) a + 

5 | Eo = aa elses Fes i) =/8 ee} a 
2 ‘ 5 nal ean | eustiet| (eete mde tone ees a 1e3/4 be | ie 5 Locality. 2/e)/S |F)8 le |edite |S ele |-8 18 
5 aS |e cel al am [iS [Steal cealereai iss et |) c= S26 |B los4.3 | 2s. (2S Seas: sae 
a bo 2 g = als .1op)] 8 fe ols e 
5 a + o ° 6 © |saa/a a jr 84/5 oh 
Ep 2 2 ° 2 2 2 OR [on & - a a 

3 ais slalaf)s |Ssl|8s| 8 1B 2/8e)] & 5 
s S 5 + & a @lagi/aag| a |aeElag| - E 
4 5 & 2 3 Ci s |e ales] a laslas! 6 6 
Sek Ri/ol|A|AlaAl]4 pb jeb"|b ib IP }AfaA 

3310 | West of Laramie, Wyo. Ter-..... 1. 43 | 0.85 | 0.28 | 0.58 | 0.12 | 0.24 | 0.45 | 0.78 | 0.22 | 0.16 | 0.26 |......}....-- 

6591 | Snatch Creek ...... 22.2 .c.cceeee 1.68 | 1.02 | 0.35 | 0.60 | 0.20 | 0.28 | 0.60 | 0.93 | 0.26 | 0.20 | 0.30 | 0.95 | 0,45 
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TABLE CXX.—Measurements of twelve specimens of Sp. TRIDECEMLINEATUS tar. TRIDECEMLINEATUS. 

Catalogue-cumber. 

‘111548 

11572 

11566 |. 

Original number. 

Locality. 

4 
R 

Pembina, D. T ......--. s 

Lansing, Mich .....-..|... 

a 

From tip of nose to— ae ah Length of— 5 

e 
5 ; BS os Remarks, 

3 2 ones 2 

SU Me aula Srl = cl Seal pelea pes di 
Pale tise |car | ena alten acs 3 
i) A |'o a e a oa q a 

0.78 | 1.55] 1.90 | 7.50 |.----.]-..... 0785:).30:55) fees: o.oo. 

0.78 | 1.40 | 1.80 | 6.00 j..--..]..-... 0.75 | 1.30 | Alcoholic..| From Baird,Mam. 

N. Am. p. 318. 
Pauten|eSnene lessees 3.14 [3.80 |......| 1.21 | Skin ......]..-.-.do. 

2.68 } 3,23 }...... 15:40 )'| =< RO) <004) sce -: do. 

Sao ame 0:85.| 1.30-}....do .... |......do. 

3.90 | 4.50 | 0.90 | 1.60 |....do .....].....- do. 

SeccSy base. 2h S598 1,35 |....do .... 

3.40 | 4.10 | 0.90 | 1.38 |....do-..... 

3,90 | 5.60 |......]...... Fresh ..... 

3.50 | 4.50 | 0.90 | 1.50 |....do ..... 

OU) 45,40) )| oe eaten | are 0) =s<; 

seecilecger= 0.85 | 1.55 |....do ..... 

19 

100 

Locality. 

Fort Laramie......-. 

Denver, Colo........- = 

South Park, Colo. -... 

Red River, Ark............. 

Upper Missouri. .....-.--..- 

From tip of nose to— aa re end | rength of— 

oiee g | 0.78 | 1.44 
cesar | ee 0.70 | 1.35 
Brreaatiliae 0.65 | 1.25 
poe Q | 0.75 | 1.43 

1. 

Vertebrex. Fore foot. Hind foot. 
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Tapie CXXII.—List of specimens examined of SPERMOPHILUS TRIDECEMLINEATUS var. TRIDECEMLINEATUS, 

MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

= . | 

g a = 2 S 3 When From whom re- = 

3 a % i = Snip collected. ceived, So rc 
&.)/&o0] & a g 

ag|is| =| 4 g 
3 culSiall oa A ; 

Spall easel leased ..- | Red River Settlement..-...]......-....-- 

Gir al eae 2871 | 9 | Pembina, Dak. Ter June 5, 1873 

15n9)| eeeatee 2893 | 6, 1873 

P5039) feats 2948 | 9 4, 1873 |. 

11554) |... ... 3040 | 2 6, 1873 |. -do. 

11548 |.....- 3074 | 9 Paton lO) -sencckecccencconiss June 20, 1873 |... do ...........-.].-. dO ...... wiewer==i= 00; 

LG7L] c+ 22- 3087. |ecti|--en dOvrs2eccbesmes ecenee Tune 22, 1873 wewsocwetenes|Seedo, 
Tire sees S089) eect eonmae A) Sosssocsetascices- 5 June 22, 1873 seaiebinisaw= eels sn 

W551! |} <cee 3090 | Q |.----- Om eek ee cane eaecunner SDT Cy 20 (27.6) eae Cees ser yy eee heey see sess oe foe do. 

115% | ===... SOO fineness neem sane BTC es oye eee (Eee eee ee! meee [igeais= see a ..-do, 

11566) eee 3092 | op |---<- eOO0nG-pen ee Seencseses's Dune 22 1873)|eo--CO) ee eora= ae: eae OOreee =e See Bee do. 

11550) (ose 3098 | oi |------ GY) ssoateedenca sacha June 28, 1873 See acts seem ee 0: 

117564). -=--- 3139 | ? GD seestocesa6 wenecens June 24, 1873 seeeeee eres]... dO. 

B1573) eo eas] eo tl Penner (Os heaseccase ocean June 24, 1873 seotiewalesuen:| SSO. 

11570 |...... 31407] of sa wececcencncs June 24, 1873 |. pecmooeoostoog| [saci lts 

1 GG) Reon 3143 | Q |------dO -.....-...-.--n00- June 24, 1873 |. Spas sade noeo.| Iai 

WERE San sce SEG!) edt ESSA eee cere soccosne June 24, 1873 |. 

111580) | Pas ae S140 | re horse OOisa oe reneea leanne June 24, 1873 |... 

11581 |-..2- S142") Oo Pe =~ Ol demnipee ete mele June 24, 1873 |. 

AY Git REESE WR 51 Cy to SG GY 5 ee June 24, 1873 

AIS TOL | tomes S147 |e [awa OO eat e eee eee June 24, 1873 

11547 | ..--. 3193)! of |Neeeee dO ie spies eaenceen June 28, 1873 |. oe eewwcesenne:|-- 0. 

P1558) |o si: S198) | et) [eee OMe oebeneee sees June 28, 1873 |. SS ee acoseosca bes Gs 

TGS LN SSE 3195 | co |------dO . 20.0 eee cae June 28, 1873 |. + eneecececee-|--.00. 

14569 || <=. -- SIOGs eckh leew == OO a= ee eee June 28, 1873 |.---do ........-----]----dO ..---.-.-----|... 

11563 | ..... 3127) June 28, 1873 |. 

11562) | 13275] 3199 | 9 |.---.-do ...-...... 2.2.0.0. June 28, 1873 |. 

11565 | 13276| 3202 | 9 |------do................... June 28, 1873 |. 

11568 | 13277} 3203 | 9 June 23, 1873 

11573 | 13278]....-. June 28, 1873 |. 

11530 | 13279 | 3204 June 28, 1873 |. 

bGh yA) oe 3205 = 5 June 28, 1873 |. 

11574 }_----. S206) |e OS ne LO re cama nee June 28, 1873 

11556 |...... 3204 _| June 24, 1873 

11576 | ...... 3207 | 9 ON ncerasao eeercsoncoe June 28, 1873 |. 

LEST Re | PRP sb | ee) emcee dO < se sec cee eee ones June 28, 1873 

11576 | ...-.| 3414 Turtle Mt., Dak. Ter. .... Aug. 9, 1873))i2=.d0 2 -ccoccceenas|-men GO ogeeeee seco | bp octile 

11546 |...... 3567 |---| Souris River, Dak. ‘Ter. 4. |j|Auup,24, 1873)|_---d0\- -cpe- eneens| on se00l econ cinemoeee| poe do. 

11545 |..... | 3356 | ¢ | Turtle Mt., Dak. Ter..... July 23, 1873|....do.........-.- Sen OD aja aarare Report) esr do. 

11577 | -....] 3748 | 9 | La Riviére Lac, Dak. Ter-.} Sept. 13, 1873 |....do .....-....--.]..-- GO) erenteabeicccl bed do. 

11582 |.----..| 3820 | ¢ | Pembina, Dak. Ter.-.......| June 30, 1873 |..-.do ........-.---}---- Ger Meeseeeann| oJ do. 

TY Rees eoecee Perel Kees 0) 2225225 s-- 52 oc enee| DUNE SON e7all ese oeee eres Teed nest ceenee --.do. 
Beh leet Bross Princeton, Minn ..... -.--.| May 5, 1857 | O. E. Garrison ...-. O. E. Garrison .... |...do. 

3005 |..... woe--|---.|--2--- GM) oateceoscosecso se May 5,1857|.--.do .....-....-..].-.- (1) wondeeoetesay| [a ctily, 

Pa feces |eoaoes [rene Minewokan Lake, Minn. ..| July 18, 1853 | Gov. L I. Stevens.. 

PIE | secre cose | Peed pscoce Goi sstesccsewens -| July 19, 1853 |....do 

41079))| femeee| penne -- | Minneapolis, Minn --| Jane 11, 1861 | Horace Mann, jr -- 

SLOBON ome na = es | eel sone doje-=-e-s2- - | May 29, 1861 |....do 

EE Bosak | boooss|logest eoersel dO: Soe acteeascee heen | eee ee eee meen Meme 

Ba) eee (eel eel Geers OO! See cose sss reese ese eee 

*3760 | ....- MURS |e CUTS Se SSe Se SEE Me mea [em sdaconacte 

*3763 | ..:- UY) Hosea} | ecece Oi eeisce teen sas acto Pee ee 

*3764 | .-..--. SBI oa Farce DOK Nee orcas eer pe eene eee 

* In Museum of Comparative Zodlogy, Cambridge, Mass. 

rire pee tithe! Pe, ee 
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TABLe CXXII.—List of specimens examined of Sp. TRIDECEMLINEATUS var. TRIDECEMLINEATUS—Continued. 

> ie - 
ae |g E: 
EI eee) |I eo 2 
=I as =| : a 
a =o 2 c When From whom re- 
g a = A Ey Locality. collected. ceived. ee : 
&o as] as |s egij2°| a |a g gsaiegnul eis 3 
a=ie5| 2 | 4|° 3 
is) s) Oo }]u A 

CS (ib 5 SSeS 7 |..- | Minneapolis, Minn........ Pee ee taeeee MM Orace Mann, jr ..| Horace Mann, jr --| Alcoholic. 

POO ee eee ee ee eee OO ean ese menens |i mcieensasecss|JossOUlsoauc=ssscau-|aams 

*760 |.---- 

SEL [eRe oo) le ie) Ie ae ea Se Se SRO Sen SSS Sees) Peco Uae me serc aos ccs 

#2420 |. --— : 

Bae een Leia nse on~ =a OOl deans cnae===nese< | meccanwasana-|eaesOQ0\-enecccusnsns|-~=- 

*910) [== - 

FIQ30 [enn haweas enn |-n === U0 - cacnanimorescocecs|sancsennceenn-|a0--CO ennnna-eawe-|---- 

A102" | oa 303 |....| Ogle County, Ill....-....-. June —, 1867 

*1603 |...... BLN ese) emcee WO neoniestoaa nies sone se | SUNG —s180r |e 00) senaanisaacerpeeee 

*1604 |......] 305 |....] Greene County, Iowa ..... Aug. —, 1867 |....do .......,.....].--. 

FEGOD)|(o-s2=> 306 | .. | Dallas County, Iowa...... Aug. —, 1867 |....do ....--.....-.]--- 

*1606 Aug. —, 1867 |....do ............-].--. 

*2654 -| May 18,1871 | Rocky Mountain | J. A. Allen and C. 

Expedition. W. Bennett. 

HRS cece socseco5] | SSSsHce Recess Dr. P. R. Hoy....-.| Dr. P. R. Hoy......}..- 

pececoseadenad boc i Mescs=todacccel hood Mecteocaberstal bo 

(0 ceScecdsencssesses4 beeaosceecoseal Becd (ie eRcecoscres| poo! GW essnaseisssctel bot 

Seekcdoa cased bess Gt cosa ctidecinee Sebi Missteasaarcase 

soncnocdggcpeccees bocottcosadeddl tes fo peesedassacd ckG Miscenesseocese 

ced ceeceedacicds Boi cceectecccses| ote 

scettity -seoeseeAs Fe C0) GaSs-aseecce 

seri esaacnd sad poo GU eeereS=cc55 

alee GU0 Spee adne aes] Sse Mstdee paca sce| [ee 

B Masquiton, Iowa. .| Dr. E. C. Bidwell ..| Dr. E. C. Bidwell --|-.- 

.--.| Mount Carroll, Til .| Dr. F. Shimer -.--- Dr. F. Shimer......]..- 

Peoria, Il..-... ale .| F. Bishop -.---.-- F. Bishop -..-..-- 

... | Burlington, Towa. .-... A ep gsc Sense A. Crocker ---..--. A. Crocker .....--.|-.- 

3155 | ----- 34 |O¢| Leavenworth, Kans. . July 11,1857 | W. M. F. Magraw | J. G. Cooper -. 

S154 |) See SIlOcildacers (ln cag-absebrnceadece Omly Dh hod |. --.00!--< po... -an=-=) mins doricas. 

BreS | ee8 | eee 26 seeoee! G1. sseanecocncessess July 11, 1857].-..do ....-.....-- sedi Yer 

3157 |..... 36 |Od|------ GW se-scenescmacsance July 11,1857 j....do....-....-... =U ee 

3158 |..--. 37 |Od'| ------ Gio escoosecosceses= July 11,1857 ]....do ....-....-... Sess 

#4608 |...... 9| oS} Fort Riley, Kans..........|......----.--. H..Brandt .......-. Ha Brandt) --ceee=-|-4- 

PaE EE pS eee) Secor) ase eee (0 petoshecereccenrc! |scHanecos .---.| Dr. W.A.Hammond| Dr. W.A.Hammond]-. 

*In Museum of Comparative Zodiogy, Cambridge, Mass. + Approachin g var. pallidus. 
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TabLe CXXIII.—List of specimens examined of SPERMOPHILUS TRIDECEMILINEATUS var. PALLIDUS. 

‘ : a 

a a: E 3 A FA pS 

a |f2| 8 3 
A = ‘B 5 oO ' When : es Q 
3 Fs 2/8 | & Locality. eallgntaal From whom received.| Collected by: oe 

wo .jas| a |s o 
Sse) deh |G A 
SSles| & 14 s 
ea Negeri S 
+o) 3) oO }|mn Aa 

2422 |..... o | Near Mouse River, Nebr.] Aug. 6, -— | General Sully.......| S. M. Rothhammer -.} Skin 

hascs C5OU ee. 551 | Smatelbs Creek «,. 5 5 occa wae ce mtanmsale seem bem ere OD a le ete ee eater 

PO fl eee | [ae ee Hee Upper Missouri...-...- Gov. I. L Stevens ...| Dr. Geo. Suckley....| Skin. 

3722 |..--- Fort Union ..........--. : .-| Lieut. John Mullan | John Pearsall. . --do. 

Get on oe Ang. 18, 1857| Lieut. G. K. Warren.} Dr. F. V. Hayden. .-do. 

Me ee ee al iees iE Aug. 18, 1857 
ir OSes heed Ses banc Aug. 14, 1857 

UEC) nese Pee oe : Aug. 19, 1857 

iN (ii3 | bee) eee ‘ Aug. 20, 1857 
Beir | RE ed mec -, 3 -| Aug, 19, 1857 

sk | pone Aug. 16, 1857 
1769" |. s=-|t<cce- E Aug. 20, 1557 |. 

L770} | Scene lemass- Aug. 20, 1857 |..-.- Eee Ren beraest! Qocaasea-eTs= .-.do, 

1766 |......]. .| 25 miles from mouth of | Aug. 25, 1857 |.....-do .........22--]...---dO ..-2.22--20--J-2- do. 

Yellowstone River. 

Fort Berthold, Dak ...-.| Sept. 15, 1851 |...... MOsecesceeeeee 

Opposite Ft. Rice, Dak. T. General Sully....... 

Loup Fork... ..--..-.- Lieut. G. K. Warren 

Valley of Platte -- Capt. H. Stansbury... 

Platte River ..-.. June 29, 1857 | Lt. F. T. Bryan ...-. 

sate ste | July 2, 1857 -do .. 

esse eran Seo snes. July 4,1857|....-. 

are SER eae a ssc June 27, 1857 

See oO eee eee July 4,1857)...... 

30 miles east of Laramie | Aug. 24, 1857 

Forks of Platte River... | Aug. 9,1851|......do ..........---|.----- 

O'Fallon’s Bluff, Nebr.. | July 17,1851 -| C.S. McCarthy...... 

Fort Laramie .......... Sept. 10, 1851 |...-..d0 .......-..-..|------ HO} oe eee eee 

| Sept, 10, 1857 | W. M. F. Magraw...| C. Drexler ..........|--- do. 

eeu dOle cunt anes Sept. 8,1857]...... snaneanseeena|ceedos 
tresses Lieut. F. T. Bryan. .. ---------| Skinardskull 

Green River, Wyo. Ter--] Aug. 30,1858 | Capt. J. H. Simpson. Capt. J. H. Simpsen | Skin. 

Camp Carling, Wyo. Ter| July 26,1870| Dr. F. V. Hayden....| W.T.Schmidt ......|-.- do, 

Tuly 26, 1870 d0.scsex 2 ee ee 
Taly 26 1670)|-- -6-.00 <ec-cas-002ee|!.2 aedo o<ee oe ee oe do. 
July 27,1870 }...... 

Aug. 2,1870|. ....d0 .....4..-----|--22--00 ~.22.-50.000-]-=- do. 

Aug. 2,1870|--....do .............|----- dO’---5..--.-5--|-.. do. 

ONS GET er soe 0 Meeee rece meer peo sor eresaatesenod bac do. 

Aug. 11, 1870 |...... : Best ae eaeecadl Loe do. 
Little Sandy, Wyo. Ter. | Sept. 6, 1870 |.-....do ...--....--.-}-..-..d0 .........----]..- do. 

Big Sandy, Wyo. Ter... | Sept. 7, 1870|...... 

Pee asco schonccsses Sept. 7,1870]...... 4p Rest ssen | boss 

-| Oct. 23,1870 |......do ............-|------G0 ...-..---.---].-. do. 

Pepserii) sass tes oessce Ook. 23,4870) 2 28e G0: concen g o-oo ee De eweeetoce erie Oe 

Cottonwood, Wyo. Ter. 

peti | oseSSo) feces 566] BaconctS esesoeeansaceces Aug. 19, 1871 

*2663 |...-.. PRA iss Seen OYE pee meee Aug. 19, 1871 

*In Museum of Comparative Zodlogy, Cambridge, Mass. 
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TaBrE CXXIII.—List of specimens examined of SP. TRIDECEMLINEATUS var. PALLIDUS—Continued. 

ber of skull. skin. 
Corresponding num- Catalogue-number of 

o* 

When 

collected. 
From whom received. Collected by— 

Nature of specimen. 

e 
2 
2 

gis 
= So Locality. 

ae ling 
= oO 
jo) n 

147 Park County, Colo ...... 

CE eo ee GIG) iscoonocnaaeencee 

ORO illo ce G0 eo ROBB O Rae 

996 | ot |...--- Om tee eee oe ee 

997) || Ba) «eon O02 5 Sse eees ae od 

cieteh || || ees does sree es 
re aE OOLOLADO ance ces cicce cao 

141 South Park, Colo........ 

TOONS ot|ees= = - (Whe mersee=ccanecuess 

207 .| Fort Garland, Colo 

280 |....! Denver, Colo.........-- 

526d -.| Head of Arkansas 

bose -| Bent's Fort -..-...-..--- 

Roceee -| Eagle Pass, Tex...-..-.. 

July 14, 1871 

July 15, 1871 
July 26, 1871 

July 28, 1871 

July 28, 1871 

July 28, 1871 

Rocky Mt. Exped... 

Lieut. G, M. Wheeler 

-| Dr. F. V. Hayden. ... 

Allen and Bennett .. 

Dr. J. T. Rothrock .. 

H. W. Henshaw..... 

Dr. J. T. Rothrock -. 

Mr. Kreutzfeldt.-...- 

*In Museum of Comparative Zodlogy, Cambridge, Mass. 

SPERMOPHILUS FRANKLINI (Sabine) Lesson. 

Franklin’s Spermophile; Gray-headed Spermophile. 

J.H. Batty......-.-- Let 

-..do, 

Alcoholic. 

Skin. 

Alcoholic. 

Skin. 

Arctomys franklint SABINE, Trans. Linn. Soe. xiii, 1822, 587, pl. xxvii; ibid. Narr. Franklin’s Journ. 1622, 

662 (Fort Enterprise and Cumberland House).—Har wan, Faun. Am. 1825, 167.—GoDMAN, 

Am. Nat. Hist. ii, 1826, 109.—I'iscuEr, Synop. Mam. 1829, 343. 

Arctomys (Spermophilus) franklint RicHarDson, Faun. Bor.-Am. i, 1829, 168, pl. xii. 

Spermophilus franklini LEsson, Man. de Mam, 1827, 244.—‘‘ I. Cuvier, Suppl. Buffon, i, 1831, Mamm. 328.”— 

WAGNER, Suppl. Schreber’s Siiuget. iii, 1843, 244, pl. cex, A (‘‘ Arctomys Franklini Sabine” on 

plate).—Branpt, Bull. Physico-math. Classe Acad. St. Pétersb. ii, 1844, 379.—AUDUBON & 

BacHMAN, Quad. N. Am. ii, 1851, 242, pl. Ixxxiv.—Scninz, Syn. Mam. ii, 1845, 67.—KrnnI- 

coTt, Patent Office Rep. 1856, Agricult. (1857), 79, pl. ix.—Bairp, Mam. N. Am. 1857, 314, 

pL. xlvi, fig. 4 (skull).—Tomas, Trans. Ill. State Agr. Soc. iv, 1861, 657.—Haypkgn, Trans. Am. 

Phil. Soc. Phila. xii, 1863, 145.—ALLEN, Proc. Bost. Soc. Nat. Hist. xiii, 1870, 189 (Iowa); 

xvi, 1874, 291.—BisHop, Forest and Stream, vii, 1877, 342 (its introduction into New Jersey). 

Speciric cHars—Length to base of tail 9.00 to 10.50; of tail to end 

of vertebrae 5.00 to 6.50; to end of hairs 6.25 to 8.50. Above, yellowish- 

brown, varied with black, the black chiefly in the form of small squarish 

spots; eyelids white; front and sides of head and neck, the thighs, and but- 

tocks pure gray; top of head gray, sometimes varied more or less with 

yellowish-brown ; below, grayish-white; tail grayish-white, with three lines 

of black, the outer quite broad and broadly edged with white. 

about 0.20 high; tail-vertebree about one-half the length of the head and 

body; tail distichous, hairs long and abundant; form rather slender; pelage 

harsh, consisting of coarse stiff hairs, without under fur. 

56 M 

Kar small, 
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Different specimens vary in respect to the purity and darkness of the 

gray on the head and buttocks and in the depth of the yellowish-brown of 

the upper surface, which latter ranges from pale yellowish-brown to ochry- 

brown. The Pembina specimens average considerably larger and paler than 

those from Illinois and Wisconsin and Southern Minnesota. While the 

southern specimens do not exceed 9.00 in length, the Pembina specimens 

range generally above 10.00. 

This species is one of the most strongly marked of the genus, and can- 

not, by any possibility, be confounded with any other. It was first described 

by Sabine in 1822, and subsequently by Richardson, Kennicott, and Baird. 

“Though a common animal of the prairies of Northern Illinois and Wisconsin, 

it was unknown even to Audubon and Bachman, as late as 1851, except from 

Sabine’s and Richardson’s descriptions, and a specimen brought in by 'Town- 

send and supposed to have been taken ‘‘near the Columbia River”. All 

the earlier descriptions were based wholly on the accounts given by Sabine 

and Richardson. It has hence fortunately escaped synonyms. It is confined 

toa narrow belt of country, and specimens are still of rather rare occurrence 

in collections. Mr. Kennicott, in the Agricultural Report of the Patent . 

Office, has given an excellent and very detailed account of its habits. 

It was first described from specimens collected at Fort Enterprise, in 

about latitude 64°. Sabine also gives it as occurring at Cumberland House. 

Richardson states that he met with it only in the neighborhood-of Carlton 

House, “where it lives in burrows dug in the sandy soil, amongst the little 

thickets of brushwood that skirt the plains”. He states that it awakens from 

its winter's sleep about three weeks later than does S. richardsoni, which he 

thinks may be due to the snow lying longer on the shady places it frequents 

than on the open plains inhabited by the latter. 

Mr. Donald Gunn, in notes transmitted with specimens to the Smith- 

sonian Institution, states that its range does not extend much to the eastward 

of Lake Winnipeg, but that it is numerous to the westward of the lake, 

where it does considerable injury in the wheat-fields, hoarding up the grain 

in its burrows for winter use. He says it begins to hibernate about the 

first of November, and does not reappear till the snow is off in the spring. Dr. 

Coues found it abundant in the vicinity of Pembina; it also occurs in Minne- 

sota and over the prairie regions of Wisconsin, Illinois, Missouri, and Iowa. 

Mr. Kennicott also states that Dr. Hoy met with it in Eastern Kansas, and 

that it is found much further south in Illinois and Missouri than S. /ridecem- 
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lineatus. It is met with, however, in far less numbers than the latter, and 

has a greater preference for thickets, low bushes, and borders of timber. It 

does not appear to extend westward beyond the eastern edge of the great 

plains, and is hence confined to a rather narrow belt of country, extending 

from Northern Missouri northward to considerably beyond Great Slave Lake. 

Audubon and Bachman refer to a specimen obtained by Mr. Townsend, and 

give the species, on Mr. Townsend’s authority, as an inhabitant of Oregon. 

This is doubtless a mistake, S. franklini not having been met with by other 

observers much to the westward of the Missouri River. 

This species also occurs in New Jersey, where it is rapidly increasing 

in numbers. I learned of its introduction there through Mr. Samuel Jillson, 

who first wrote me about it some three or four years since. Writing him 

recently for further information respecting the date and manner of its intro- 

duction, as well as for information respecting its present numbers and the 

area of its range, he has kindly replied as follows, under date of ‘“ Tuck- 

erton, New Jersey, May 6, 1877” :—‘“‘ The date of its introduction is May, 

. 1867, when a single pair was brought here by Mr. Sylvester Mathis, from 

Illinois. This pair soon gnawed out of their cage and escaped. This was 

in the village of Tuckerton. They are now found in Manahawken, nine 

miles north of Tuckerton, and also four miles south of Tuckerton, and very 

likely farther. They are very common on all the farms about here, three 

miles from the village [of Tuckerton]. They seem to always keep in the 

fields, as I have never seen them in the woods. I find very little dirt at the 

mouth of their burrows, sometimes none. From one to two buckets of water 

poured into their holes will bring them out. We kill all we can on our farm. 

They destroy young chickens and turkeys, and the dogs dig large holes in 

our fields in trying to get at the Gophers. I once found one in a salt-hay 

stack, in spring, dead, coiled up in the smallest ball possible. I also found 

one dead in my barn-well. I think many of them winter in stacks and under 

outbuildings, for I could never drown out any late in the fall, in the flat fields. 

They are never seen here in winter, and no doubt are then dormant. Please 

excuse my not answering your inquiries sooner, for I wanted to find out the 

exact date of their introduction.” 

Tam also indebted to Dr. Coues for calling my attention to an article on 

this subject by Mr. N. H. Bishop, of Lake George, Warren County, New York, 

dated December, 1876, and published in the Forest and Stream newspaper in its 

issue of January 4, 1877. The facts presented by Mr. Bishop respecting their 
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introduction and increase in New Jersey are given mainly on the authority 

of Mr. Jillson, and are fully covered by Mr. Jillson’s later and more detailed 

account already quoted. 

From the foregoing, it will be seen that from the single pair introduced 

accidentally to the fields about Tuckerton in 1867—only ten years ago—the 

species has spread over a belt of country some thirteen miles in length and 

probably several miles in breadth, and that its numbers already render it a 

farm pest, which evidently cannot be soon, if ever, wholly eradicated. It 

shows, furthermore, that the species is capable of multiplying in a region 

quite different from its original habitat. Whether the changed conditions 

will ultimately modify materially its habits and structure remains an inter- 

esting question for later investigators. 
TaBLE CXXIV.—Measurements of seven skulls of SPERMOPHILUS FRANKLINI. 

: Peal} on o an 
| | 6 = £ a es i EY | 

| = ig iS eS! 5 |agl|F 
i a ey) i) & &'3 a=] shila 
| = . a QQ a a =o |e 

iar: idea SO Sy ee es Sit ce NE eu eo eal ies eee 
oe see eee rel eer esa) Se es EH | 
| 3 Locality. ; 3 E 2 E E [2 Zi) & She sabe ee | 8 a) els eg et ee ge) 8 /23/8 | 3 fos | a Ee 2 ) oO o 2 oi-| = Seah eo | 

= oo a = AP ior ene Slaeolou Eg E 
lees =] 2 2 ° ° S yc etal Se) Pah =perit e wey || 
a) 2 teases || ebarsa Sem Race WAS el ae Se 
| = = a a nt = i} oo|/eq oO oo ° o o 

3 2/8 /2/2/2)| 8 |Balee] & REISS] & | E 
| 5 Bt OA Ween | ea eee ee) as ie eee es 

| 

13288 2.00 | 1.17 | 0.50 | 0.70 | 0.25 | 0.40 | 0.67 | 1.07 | 0.24 | 0.20 | 0.37 | 1.18 | 0.51 | 
13287 2.02 | 1.17 | 0.47 | 0.68 | 0.27 | 0.36 | 0.62 | 1.08 | 0.28 | 0.22 | 0.41 | 1.18 | 0.53 

HIS2RGi| = 2a otse. sce ee eee || coll eee ees 0.46 | 0.70 | 0.25 | 0.40 | 0.64 | 1.03 | 0.30 | 0.20 | 0.37 |.----.].----- 
| 13284 1.95 | 1.10 | 0.45 | 0.65 | 0.25 | 0.36 | 0.62] 1.03 | 0.27 | 0.20 | 0.41 | 1.14 | 0.45 | 
| 13285 NS EOH eae 0.37 | 0.64 | 0.18 | 0.30 | 0.50 | 0.98 | 0.22 | 0.21 | 0.41 | 1.08 | 0.45 
| 13281 1.96 | 1.16 |...... 0.66 | 0.25 | 0.40 | 0.63 | 1.05 | 0.26 | 0.20 | 0.41 | 1.17 | 0.59 | 
| 13233 2.10 | 1.21 | 0.49 | 0.74 | 0.25 | 0.40 | 0.68 | 1.14 | 0.29 | 0.23 | 0.42 | 1.22 | 0.56 

TABLE CXXV.—Measurements of twelve specimens of SPERMOPHILUS FRANKLINI. 

=| pe | | | ; a 
H ! | ine “4 2 

2 z | From tip of nose to— | Tail ne end | Length of— | 3 2 of= ‘ 

a [5 Ne x oe eae = 
| 8 Locality. | | | g re 3 S 3 
& |S | “& eS $ $ S| e 

mee a | 3 oe ell Se Ab Sh ilare 
a by fe : i = | 2 = ° i=} oy) iz 

3 |= a) EI 8 Fe ee ie 5 A 3 3 s oS aA Cy 3 ; 2 iC 2! 
Oo \9 n| A A ° ‘I > q is a q A I 

11592 PPR SEEM ERA CEST Stes | GREE | gach |falwls ah eny toe e Fresh. 

11993 ? | 0.90 | 1.80 | 2.20 9.00 | 5.00] 6.25 | 1.37 | 1.95 |.--...|.-- do. 

11586 o | 1.00 | 2.00 | 2.25] 10.00 | 5.00 6.60 | !.55 | 1.90 }......]....do. 
11597 |... S | 0.95] 250 | 2.30] 10.00) 7.00] 850] 1.35 | 200 ]-.....].-.. do. 

11601 |... 9 | 1.10] 1.90] 2.25] 9.75] 5.00 6850) 15351 22000) seen eee do. 

11602 |...- J | 1.60] 2.00] 235] 10.50]5.50] 7.00 | 1.40 | 2.00 ].---..].--. do. 

*994 |. f | 0.98] 1.80}255] 9.30] 4.40] 6.30] 1.27 | 1.97] 0.35 | Alcoholic. 

*911 |... of | 0.95] 1.75 ]}230} 9.00] 4.85] 5.00] 1.45 | 2.12] 0.32 ]....do. 

Bo40) eee fo | 0.98) 1.85 ]2.33) 8701 4.55] 6.00] 1.25 | 2.05 | 0.27 ]..-.do. 
*3762 9 | 0.95} 1.78) 215] 8.25] 4.351 5.80] 1.10} 1.90 | 0.27 |....do. 

*3761 |.... Bh] 05959] 00190) 25553] BAGO) eee eee 1.15 | 2.60 | 0.32 |....do. 
*3019 |.... fo} 1.00] 1.87) 235] 9.65] 4.75) 6.25 | 1.37 | 2.07] 0.35 |....do. 
ES eee ‘ 

% *In Museum of Comparative Zoélogy, Cambridge, Mass. 
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TABLE CXXVI.—List of specimens examined of SPERMOPHILUS FRANKLINI. 

885 

ae a 
50 tec ae A 
g aa | : Wh 2 
3 a “ a & Locality. ee ar From whom received.| Collected by— % 

& 2.125 a) 5 o 
Salsa a | 8 
S#)E 2 A=] vy 3 
2272/6 2) o a 
6) 'S) °o RQ a 

BD al spore pesees) Goes Red'River (HB. a. -=.|b- se sconene 

SPUR || sot] peso eos sogas Oc acer seers msn |ecacnesoes 

BU esl heed bec! Reet Oo aeenscey Renreesrese see 

ext (| sans} | Sse cS boc locee 1G i555 8 BERS SES [eae Bae 

11583 -| June 24, 1873 

11584 June 28, 1873 |. 

11585 -| June 22, 1873 | - 

11586 -| June 24, 1873 |.--- 

11587 .| June 22, 1873 |.--. ne 

11588 Jane 24, 1873 |. ..-do. 

11589 -| June 24, 1873 |.... Skin and skull. 

11590 June 24, 1873 | - Skin. 

11591 June 5, 1873 ...do. 

11592 June 22, 1873 |. --| Skin and skull. 

11593 June 24, 1873 |. . do. 

11594 June 24, 1873 | -- .-do. 

11595 UVC ES (76 i eaeat OY ae So emcee reel Socdh () Semeser s5cese— leon do. 

11596 June 24, 1873 |. =~.d0; 

11597 June 22, 1873 |. Skin. 

11598 June 22, 1873 |. Skin and skull. 

11599 .| June 28, 1873 |. Skin. 

11600 Jane 22, 1873 |. Skin and skull. 

11601 June 14, 1873 |. Skin. 

11602 June 24, 1873 |. eeedlOs 

11603 June 28, 1873 |. --- .-do. 

11589 ET Ey Cre neil TO ass oaacer oo BEE (ieee ceseoerH Kee do. 

192 soneencrsice Skin and skull. 

8688 |.-....|.-----|.--.| Mount Carroll, Ill.....|.--..-......-.]- . do, 

1403 | 2248] .....|....| West Northfield, Il. ..|.-............]. .-do. 

Sogcadacncncecs ber R. Kennicott - - soit: 

.| Loup Fork, Nebr...-...].-- -| Dr. F. V. Hayden... | Dr. F.V. Hayden. .-..| Skin. 

P Minneapolis, Minn....|. -| Horace Mann, jr... | Horace Mann, jr....| Alcoholic. 

Pet We 5s-Foncoeacaen Mace Cheer cscecmeeed (ac do. 

.| Prof. O. Marcy Prof. 0. Marcy...---].-. do. 

eee On nero Sol srescasse secs be: do. 

Sse ecsecoscecnoss saci sactcon cuccon -.do. 

Hendrick Butler... | Hendrick Butler. .-..}...do. 

Jedi seesscetaccsoad Bare (ee oonideaces] aad do. 

Tey MWe eos scncen Kase Saseadicoec A. Ordway..-..----. A. Ordway .-...--...].-- do. 

Ptcccod batesg Gesood bees SP MOKGYLON: Ne Osean ses | oss eclsens sas 8. Jillson............ S. Jillson...........- Skin. 

*In Museum of Comparative Zodlogy, Cambridge, Mass. 
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SPERMOPHILUS ANNULATUS Aud. & Bach. 

Annulated-tailed Spermophile. 

Spermophilus annulatus AUDUBON & BacHMaNn, Journ. Acad. Nat. Sci. Phila. viii, 1842, 319; Quad. N. 

Amer. ii, 1851, 213, pl. xxix. See also BarrD, Mam. N. Amer. 1857, 327. 

Sciurus rufobrachiatum Murray, Geog. Distr. Mamm. 1866, 354 (not Sciurus rufobrachiatum Waterhouse). 

? Sciurus lewist H.-Smirn, Griffith’s Cuvier’s An. King. iii, 1827, 190, and plate. 

Speciric cHARS.—Length of head and body 9.50; of tail to end of 

vertebrae 6.50; to end of hairs 9.00; hind foot 2.10; fore foot 1.15; height 

of ear 0.50. Above, coarsely varied with yellowish-brown and black; top 

of head black, varied slightly with yellowish-brown; sides of the head, neck, 

shoulders, outer surface of fore limbs, and upper surface of hind feet dark 

reddish-brown or chestnut; sides of the nose and a ring around the eyes light 

brownish-yellow ; beneath, pale straw-yellow, more brownish anteriorly and 

on the edges of the thighs. The color of the dorsal surface extends low 

down on the sides of the body, the blackish tint involving the basal portion 

of the hairs even on the abdomen. Lower surface of the tail nearly uniform 

reddish-cinnamon, with an interrupted narrow black border edged with yel- 

lowish; upper surface banded transversely with black and yellowish-white, 

the black bars rather the wider and about fifteen in number, becoming indis- 

tinct on the basal portion of the tail. 

The general form of the body is highly Sciurine. The ears are broad, fully 

half an inch high, and well rounded above. The tail with the hairs is nearly 

as long as the body, flat and distichous, but rather narrow. Claws short, 

strong, and more highly curved than in any other of the American Spermo- 

philes (except perhaps S. grammurus), having nearly the form seen in Sciwrus. 

The pelage is sparse, coarse and stiff, and without under fur. The hairs of 

the dorsal surface are grooved above, black, ringed once near the tip with pale 

yellowish-brown. 

The only specimen of this animal that I have seen is a skin, in excellent 

condition, of an adult female, in summer pelage, collected on the Plains of 

Colima, Western Mexico, in 1863, by Mr. John Xantus.* Judging from the 

characters afforded by the skin, this species belongs to the subgenus Ofo- 

spermophilus, but in some features is rather more Sciurine than even S. gram- 

murus, its nearest ally. The ears, though large, are less pointed than in that 

species, and the tail less bushy; the claws are short, deep, and much 

*It bears the National Museum number ge original number 134. 

g 
/ 
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curved. The pelage is coarser, much harsher and stiffer even than in Sper- 

mophilus grammurus, and the hairs are, in like manner, conspicuously grooved 

above. The transverse barring of the tail distinguishes this species among 

all the American Sciuride. 

This species was first described by Audubon and Bachman, in 1842, in 

the Journal of the Academy of Natural Sciences of Philadelphia. These 

authors republished their description, with a figure, in their Quadrupeds of 

North America, in 1851. The single specimen that served as the basis for 

their description and figure was presented to them by Professor Baird, respect- 

ing which these authors say :—‘‘The specimen we have described was obtained 

on the western prairies; the locality was not particularly stated. It was 

politely presented to us by Mr. Spencer F°. Baird, of Carlisle, Pennsylvania.”* 

In republishing this account nine years later, they add, after the word prairies, 

“we believe on the east of the Mississippi River”.t Professor Baird, in 

alluding to this species in 1857, says:—‘‘The animal described under this 

name [Spermophilus annulatus| by Audubon and Bachman was purchased by 

me from a dealer many years ago and presented to Mr. Audubon. It was 

supposed to have been brought from the west, and, as such, was described 

by the above authors. I have, however, little doubt that it is an African 

species of Sciurus, and, in fact, it resembles closely, if it be not identical with, 

the Sciurus rufobrachiatus of Fraser, in Zoologia Typica, said by him to be 

closely related to the Sciwrus annulatus of Western Africa. In any event, 

it must be eliminated from the list of North American Spermophiles.” t 

Andrew Murray, in 1866, referred this species to Sciurus rufobrachiatum 

of Waterhouse, and speaks of it as follows :—‘ Dr. Baird says that Audubon 

and Bachman had been deceived in the locality of the species which they 

described under this name [Spermophilus annulatus], supposing it to have 

been an American Sjermophile, while, in fact, it was a West African 

Squirrel.” §. 

Here, at last, it is positively asserted to be a West African species, and 

is referred to the genus Sciurus. It is, however, not only a true Spermophile, 

but proves to be beyond question an inhabitant of the Plains of Western 

Mexico. The original type of the species appears to have been lost. From 

Audubon and Bachman’s very careful description and figure of it, there can 

* Journ. Acad. Nat. Sci. Phila. vol. viii, p. 228. ¢ Mum. N. Amer. p. 327. 

t Quad. N. Amer. vol. ii, p. 215. § Geog. Distr. Mam. p. 354. 
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be no doubt of its identity with Mr. Xantus’s specimen above described. The 

only discrepancies consist in Audubon and Bachman’s specimen being a little 

smaller than the present one, and the tail is represented as being relatively a 

little longer and the color of the ventral surface of the body a little lighter, 

but in every other detail of structure and coloration there is the closest 

agreement. Although evidently a true Spermophile, in all probability ref- 

erable to the subgenus Otospermophilus, the absence of the skull renders it 

impossible to refer it to any particular section of the genus Spermophitlus. 

In 1827, Major Hamilton-Smith, in Griffith’s Cuvier’s Animal Kingdom 

(vol. iii, p. 190), described and figured a “‘ Sczurus lewisiz”, said to have been 

based on a specimen in ‘‘ Mr. Peal’s Museum in Philadelphia, .... brought 

there by the American Missouri travellers, Messrs. Lewis and Clarke”, the 

name being given in honor of Captain Lewis. The figure and description 

strongly recall the present species.* The tail is similarly barred transversely 

(but the bars are fewer and broader), and the general color seems to resem- 

ble that of the Spermophilus annulatus of Audubon and Bachman. Professor 

Baird has very doubtfully referred the Sczwrus lewist to Sciurus “ludovicianus”, 

supposing that the barring of the tail might have been due to a twisting of 

that member. He expresses himself as at a loss to account for the absence 

of red in the tail, but says that unless it be assignable to this species he can- 

not refer it to any known North American species. If, however, Hamilton- 

Smith’s figure be considered as at all trustworthy, his ‘‘ Lewis’s Squirrel” 

bears a much nearer resemblance to the Spermophilus annulatus than to any 

other known species of Sccurzde. If really to be referred to this, the speci- 

men was probably not ‘brought to Philadelphia” by Lewis and Clarke, but 

was doubtless derivedgfrom some wholly: different source. 

Hamilton-Smith traces a resemblance between his animal and the Sciurus 

annulatus described in 1822 by Desmarest from a ‘specimen in the Paris 

* The description is as follows :—‘ Lewis’s Squirrel has the upper part of the head, neck, shoulders, 

fore arms, to the articulation of the arm, backs flanks [sic], the posterior moiety of the thighs, and a 

band round the belly, of ochrey gray colour ; all the under parts, the inside of the limbs, and the paws 

are pure ochrey; the ears are small, round, and far back ; the eyes are black and surrounded with the 

same colour as the back; the nostrils open at the extremity of the muzzle, forming a denuded black 

snout, the upper lip is white, and the whiskers very long; the tail is very beautiful, extremely thick or 

bushy, cylindrical and anuulated, with seven black and six white bands, with the termination black.” 

They add,—* This appears to be the Sciurus annulatus, described by M. Desmarest, Encyclopédie Méthodique, 

article Mammalogie, from a specimen in the museum at Paris, whose habitat is unknown. His specifie 

characters, however, are fur of a bright-greenish-gray above, without lateral white bands, white under- 
neath, tail longer than the body, round, annulated, black and white: of the size of the Palm Squirrel. 

These differences of colour may be sufficiently accounted for, to reconcile the probability of the identity 
of the species of these two specimens.” 
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Museum from an unknown locality, to which species it is finally doubtfully 

referred in volume V (p. 257). The latter, however, has since been identi- 

fied by Temminck and others as one of the West African annulated-tailed 

species of Sczurus. It is possible that the specimen described by Hamilton 

Smith had also an African origin, though it seems to much better agree with 

S. annulatus than with any of the African annulated-tailed Squirrels. 

Nore—In 1853, Audubon and Bachman, in the third volume of their 

Quadrupeds of North America (p. 65), described a Spermophilus pealei, intro- 

ducing the species into their work with the remark that they could not with cer- 

tainty “add it to the list of our North American mammals”, the locality of the 

specimen being unknown to them. They add, however, that they could not 

identify the specimen with any Old World species known to them, “whilst, 

on the other hand, it bears in form, size, and markings, a strong connection 

with the American Spermophiles, and will, we are inclined to think, yet be 

found in some part of the western sea-coast regions of America”. Later, on 

the last page of the same volume (last line), they say ‘‘ Spermophilus pealei.— 

Not American.” In the introduction to their description of the species (/. ¢. 

p. 64), they state that they received the specimen from one of the naturalists 

of the Wilkes Exploring Expedition shortly after the return of the expedition 

to the United States. As clearly shown by their description, their Sper- 

mophilus pealei was based on a specimen of Sciurus palmarum (auct.) of In- 

dia, an animal having many athuities with the genus Tamas. 

Genus CYNOMYS Raf. 

Arctomys (in part) of various authors. 

Spermophilus (in part) of various authors. 

Cynomys RA¥INESQUE, Amer. Monthly Mag. ii, 1817, 45. Based on the “ Barking Squirrel” of Lewis and 

Clarke, = Arctomys ludovicianus Ord. 
Anisonyx RAVINESQUE, Amer. Monthly Mag. ii, 1817, 45. Based on the ‘‘ Burrowing Squirrel” of Lewis 

and Clarke, = drctomys columbianus Ord (also included a species of a different family, 

“ Aplodontia leporina” auct.). 

GENERIC CHARS.—Skull rather short, very broad, highly arched, and 

massive; zygomatic arches greatly expanded and strongly divergent posteriorly ; 

malar bone nearly straight, rather broad and thin, its plane of expansion 

nearly horizontal, dipping slightly inward ; postorbital processes long, strong, 

decurved; muzzle rather long, abruptly contracted at the front border of the 

maxillaries, its sides parallel; anteorbital foramina rather large, subtriangular, 
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thrown outward basally, the bony plate forming their outer border being 

oblique to the vertical plane of the skull; upper premolars two, the first large, 

of the same breadth antero-posteriorly as the other grinding teeth (except- 

ing the last molar); dentition heavy, the grinding teeth (except the first pre- 

molar and last molar) with the transverse breadth twice the antero-posterior ; 

the last molar much larger than the others, subtriangular, the anterior and 

inner borders straight, the postero-outer rounded ; molar series strongly con- 

vergent posteriorly ; cheek-pouches moderate ; tail very short, flattened ; ears 

rudimentary ; pollex large, with a well-developed nail; pelage short, full, and 

soft, especially in winter; coloration without spots or streaks. | 

Cynomys is the most highly specialized generic group among the Ameri- 

can Sciuride. It is especially characterized by its massive dentition, which is 

heavier than that of any other Sciuromorph with which I am acquainted, and 

by the great posterior convergence of the upper molar series. In other fea- 

tures, it differs little from Colobotis, possessing only the characters of that 

group, particularly as represented in its most specialized phase (for instance, 

as in our Spermophilus [Colobotis| richardsoni and in S. [ Colobotis| brevicauda 

of Siberia), in an exaggerated degree. The grinding teeth, however, are set 

more obliquely in the jaw (those of the upper jaw being directed strongly 

outward, and those of the lower jaw in the opposite direction), while the 

teeth themselves are relatively shorter and broader, with three instead of twa 

transverse grooves in the outer half of the triturating surface (in the maxil- 

lary series), The palate is slightly narrowed posteriorly in Spermophilus, but 

in Cynomys its breadth between the last molars is less than half its width 

between the first premolars. The general outlines of the skull, both in pro- 

file and as seen from above, differ little from those of Spermophitus, the differ- 

ence in this respect being not greater than between different species of either 

the subgenera Colobotis or Ictidomys. The occipital, interparietal, and tem- 

poral crests are, however, much more strongly developed than in any of the 

Spermophili, and all the processes and ridges of the lower jaw are much 

more prominent. The general form of the lower jaw is quite similar to that 

of Spermophilus, especially as met with in the heavier forms of the subgenus - 

Colobotis ; the coronoid process, however, is shorter, stouter, and has a much ~ 

greater antero-posterior breadth, and the angular process is more produced. 

The mental foramen is placed lower than in most species of Spermophilus 

and Arctomys, but not lower than in some of them (S. brevicauda for example), 

its position being just midway between the upper and lower edges of the jaw. 
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In Cynomys, the edges of the orbits are raised above the plane of the 

frontals, as in several of the species of the subgenus Colobotis, but rather 

more strongly, and the anterior face of the zygomatic process of the maxillary 

is deeply excavated. The breadth of the skull at the posterior border of the 

zygomatic arches is equal to or greater than the length of the skull, exclusive 

of the portion anterior to the front edge of the maxillaries, and hence much 

greater than in any other genus of the Sciuride. All the teeth are relatively 

large and heavy; the grinding teeth are narrowed on the inner border, as in 

Spermophilus and Arctomys. The molar series occupy about one-third the 

entire length of the skull. The incisors are short and strong, with the antero- 

posterior breadth nearly twice the transverse.* 

The genus Cynomys was proposed by Rafinesque in 1817, and based 

wholly on the description of the ‘Barking Squirrel” of Lewis and Clarke, 

which he named Cynomys socialis. He also doubtfully referred to it a 

“Oynomys grisea”, based on the “Petit Chien” of the Upper Missouri, inci- 

dentally mentioned by Lewis and Clarke. This is merely another name for 

the Barking Squirrel of the same authors (= Arctomys ludovicianus Ord,= 

Cynomys ludovicianus Baird). In the same article (and on the same page), 

Rafinesque also proposed the genus Anisonyz, based primarily on the descrip- 

tion of the ‘Burrowing Squirrel” of Lewis and Clarke (= Arctomys colum- 

bianus Ord,= Cynomys gunnisoni Baird), but which was made to include also 

their “‘Sewellel” under the name Anisonyx rufa, which belongs to a wholly 

different family (Haplodontide). 'The genus is based on wholly false charac- 

ters, resulting from Rafinesque’s misinterpreting Lewis and Clarke’s descrip- 

tion, and, as far as the present group is concerned, is preoccupied by Cynomys. 

The first species referred to it is the Anzsonyx brachiura, equal to the Arctomys 

columbianus of Ord of two years’ earlier date, based on the same description. 

The genus Cynomys is restricted to the parks and plains of the great 

Rocky Mountain Plateau, and is represented, so far as known, by only two 

species. 

* The food of Cynomys consisting of soft herbaceous plants and grasses and succulent roots, the large 

size of the teeth and their very firm implantation offer a puzzling problem. The great antero-posterior 

breadth of the incisors, the heavy, strong molars, and all the provisions of the skull for muscular.attach- 

ment indicate great strength of jaw and cutting power—far greater even than in the true Squirrels, 
whose food consists largely of hard nuts. The species of Cynomys live on the open, barren plains, gen- 

erally where the coarsest plants are annuals, with stalks rarely thicker that one’s finger, and the only 

suffruticose vegetation is the various forms of Artemisia, Obione, ete. Where the eastern C. ludovicianus 

most abounds, there is apparently nothing for it to feed upon requiring great strength of jaw or heavy 

dentition. Yet it presents the heaviest dentition and greatest masticatory power met with among the 

Sciuridae. 
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CYNOMYS LUDOVICIANUS (Ord) Baird. 

Missouri Barking Squirrel; Missouri “ Prairie Dog”, 

Arctomys ludovicianus “Ord, Guthrie’s Geog. 2d Am. ed. ii, 1815, 292, 302.”—Say, Long’s Exped. Ry. Mts. 

i, 1823, 451 (description), 498 (villages).—HarLan, Faun. Am. 1825, 160.—Gopman, Am. Nat. 
Hist. ii, 1826, 114.—H. Smirn, Griffith’s Cuvier’s An. King. iii, 1827, 198 (with an original 

but very erroneous figure from Lewis and Clarke’s specimen); v, 1827, 247—PRINCE Max, 

Reise in d. in. Nord-Amer. i, 1839, 365..-WaGNER, Suppl. Schreber’s Siiuget. iii, 1843, 261.— 
Scninz, Syn. Mam. ii, 1845, 64.—Sransbury, Salt Lake Exped. 1852, 37. 

Spermophilus ludovicianus Lesson, Man. de Mam. 1827, 244.—“F. Cuvier, Suppl. Buffon’s Hist. Nat. i; 
Mamm. 1831, 316.”—AupuBON & BacHMaANn, Quad. N. Am. ii, 1851, 319, pl. xcix.—Marcy, 

Red River Exped. 1853, 46.—Woopuousz, Sitgreaves’s Expl]. Zuni and Colorado Rivers, 1853, 

52.—Kennicort, U.S. Pat. Off. Rep. Agricul. 1856 (1857), 81, pl. ix. 

Cynomys ludovicianus BatrD, Mam. N. Am. 1857, 331, pl. xlvii (skull and dentition); U. S. and Mex. 

Bound. Surv. ii, 1859, pt. iii, 39—Suckiry, Nat. Hist. Wash. Ter. pt. iii, 1859, 99, 123.— 

Tuomas, Trans. Ill. State Agr. Soc. iv, 1860, 657 (Illinois [?])—Maxrmiian, Arch. f. Natur- 

gesch. 1861, 88.—HayDEn, Trans. Am. Phil. Soc. Phila. xii, 1863, 145.—_STEVENSON, Hayden’s 

Rep. U. S. Geol. Surv. Wyom. 1871, 462.— ALLEN, Bull. Essex Institute, vi, 1874, 49 (bio- 

graphical); Proc. Bost. Soc. Nat. Hist. xvi, 1874, 294; xvii, 1874, 43.—GRrINNELL, Ludlow’s 

Rec. Black Hills of Dakota, 1875, 82.—MERRILL, Forest and Stream, vi, 1876, 369 (habits).— 

“PLUME DEL Rosa”, ib. vii, 1876, 52 (domestication). 

Cynomys socialis RAFINESQUE, Am. Month. Mag. ii, 1817, 45 (= “ Barking Squirrel”, Lewis and Clarke). 

Cynomys grisea RAPINESQUE, Am. Month. Mag. ii, 1817, 45 (= “ Petit Chien”, Lewis and Clarke). 

Arctomys griseus FISCHER, Syn. Mam. 1829, 345 (from Rafinesque). 

Arctomys missouriensis WARDEN, Descrip. Etats-Unis, v, 1820, 627 (= ‘‘ Wishtonwish”, Pike).—DESMAREST, 

Mam. 1822, 329 (from Warden). 
Arctomys latrans HARLAN, Faun. Amer. 1825 306 (= “ Barking Squirrel”, Lewis and Clarke).—FISCHER, 

Syn. Mam. 1829, 345 (from Harlan). 
Petit Chien, LEwis & CLARKE, Travels, Ist Am. ed. i, 1815, 68. 

Prairie Dog, Lewis & CLAark¥, Travels, i, 1815, 67.,—K®ENDALL, Nar. Santa Fé Exped. i, 1844, 188.—GrEGG, 

Commerce of the Prairies, ii, 1845, 228. 
Barking Squirrel, Lewis & CLaRrk¥, Travels, Ist. Am. ed. ii, 1815, 175; 4to Lond. ed. 1815, 469; 8vo Lond. 

ed. iii, 1815, 38. 
Wishtonwish, or Prairie Squirrel, PrxE, Travels, 1810, 156, 180. 

Marmotte du Missouri, WARDEN, |. @. 

Louisiana Marmot, Say, 1. ¢. 

Prairie Marmot, GODMAN, l. c. 

Wistonwish, RICHARDSON, 1. ¢. 

Missouri Prairie Dog, Barrp, }. c. 

Speciric cHars.—Length of head and body 11.50 to 12.50, ranging 

from about 11.00 to 13.00; tail to end of vertebrae 3.00 to 4.00; tail to end 

of hairs 4.00 to 5.00. Above reddish-brown, varied with gray, and with a 

few hairs wholly black; below yellowish- or brownish-white. Tail short, 

flattened, basally above like the back, and brownish-black toward the end, the 

dusky hairs more or less whitish at base. Ears very small, rounded, about 

one-fifth of an inch high. Claws long and strong, but little curved; that 

of the thumb well developed. The character of the pelage varies consider- 

ably with the season, being much finer and softer in winter than in summer. 

In specimens taken in June and July, the pelage is quite short, some- 
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what harsh, and rather stiff, with very little under fur, particularly at the south- 

ward. Autumnal specimens (including some taken as early as August 23), 

on the other hand, have a very full, soft pelage, with an abundance of whitish, 

very fine, silky under fur. The hairs of the dorsal surface are generally black 

_at the extreme base, then very broadly ringed with whitish or grayish-white, 

followed by a broad zone of reddish-brown, with the extreme tips of the hairs 

whitish. There are also intermixed, sometimes sparsely, sometimes abun- 

dantly, longer hairs, generally wholly black to the base. These are some- 

times so abundant as to give a blackish cast to the dorsal surface, particularly 

on the top and sides of the head and sides of the neck. The color also varies 

somewhat with season, specimens taken late in autumn being more hoary 

above and more fulvous on the sides and below than those taken in early 

summer. Between specimens in winter pelage from the north (Fort Ran- 

dall) and those in summer pelage from the south (Kansas, Colorado, and 

Texas), the difference in the color and texture of the pelage is very striking. 

In the northern specimens, the pelage is full, very soft and silky, yellowish- 

brown, rather strongly varied with dusky; in the southern specimens, the 

pelage is shorter and harsher, brownish-red, varied with intense shining black. 

In some examples (as No. 1651, from Fort Chadbourne, Texas, and No. 9557, 

from Soda Springs, Colo.), the color is nearly brick-red. There is also con- 

siderable variation in size with locality, there being a strongly marked decline 

southward, as shown by the subjoined tables of measurements. 

The present species differs from Cynomys columbianus in its more red- 

dish coloration, longer and differently colored tail, and larger size. In respect 

to the skulls, aside from the difference of size, the nasals, as a rule, extend 

further back in C. dudovicianus than in C. columbianus, and the zygoma is 

thicker and narrower, in strong contrast with the broad, thin plate seen in C. 

columbianus. By size alone, large skulls of C. columbianus cannot be cer- 

tainly distinguished from small skulls of C. dudovicianus. 

This species, like the following, was first brought to the notice of nat- 

uralists by Lewis and Clarke, who met with it on the plains of the Upper 

Missouri during their journey from Saint Louis to the Rocky Mountains and 

the Pacific Ocean, in 1804, 1805, and 1806. In the first volume of the “Bid- 

dle-Allen” Narrative of Lewis and Clarke’s Expedition,* published in 1815, 

*See Dr. Elliott Coues’s “ An Account of the various publications releting to the Travels of Lewis 

and Clarke, with a Commentary on the Zodlogical Results of their Expedition” (Bull. U. S. Geolog. and 
Geogr. Survey of the Terr. 2d ser. No. 6, Feb. 8, 1876) for au exhaustive and useful descriptive summary 

of the various narratives of the Lewis and Clarke expedition. 
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it is variously referred to incidentally as the “ Petit Chien”, ‘‘ Prairie Dog”, 

“Barking Squirrel”, and “ Burrowing Squirrel”, and is described at length 

in volume ii (p. 175) under the name “ Barking Squirrel”. In Gass’s Narra- 

tive of the same expedition, published in 1807, it is briefly referred to as the 

“Prairie Dog”. Pike, in his account of his travels on the Missouri and_ 

Arkansas Rivers, in 1805 and 1806 (published in 1810), also refers to it as 

the “Wishtonwish”, or “ Prairie Squirrel”, and gives much information 

respecting its habits. To the animal described under the name “ Barking 

Squirrel”, in the second volume of the “Biddle-Allen” narrative of the Lewis 

and Clarke expedition, Ord, in 1815, gave the name Arctomys ludovicianus, 

basing the name on Lewis and Clarke’s description. Say, in 1823, under 

the same name, gave a somewhat fuller account of its habits, and described 

the species from a specimen brought from the Upper Missouri, many years 

before, by Lewis and Clarke. In the mean time, Rafinesque, in 1817, 

renamed the Barking Squirrel of Lewis and Clarke (=Arctomys ludovicianus 

of Ord and Say) Cynomys socialis, basing both the genus and the species on 

Lewis and Clarke’s description. Rafinesque, in the same paper, also gave 

the name “ Cynomys? grisea” to Lewis and Clarke’s “ Petit Chien” of the 

Upper Missouri, which is identical with their “Prairie Dog” and “Barking 

Squirrel’. Later, in 1825, Harlan, while recognizing the Arctomys ludovicia- 

nus of Ord and Say, and referring to it the Prairie Dog of Lewis and Clarke, 

gave the name Arctomys latrans to Lewis and Clarke’s Barking Squirrel of 

“the plains of the Missouri”, thus adding another nominal species to the two 

introduced by Rafinesque. Neither Rafinesque’s names nor that proposed 

by Harlan have received recognition except in the works of a few foreign 

compilers. 

As already shown, this species was first met with by Lewis and Clarke, 

during their journey up the Missouri River in 1804, while Pike met with it 

the following year on the Arkansas River. The first published reference to 

it appears to have been made by Gass, in 1807, who gives, however, no 

information of importance respecting it. Pike, in 1810, gave a more detailed 

account of its habits, while Say, in 1823, further contributed to its biography 

and gave of it the first formal scientific description. It has since been well 

described by various authors, and may be considered as one of the best 

known of our smaller Mammals. It figures largely in the accounts of all 
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travellers across the Plains, from the time of Pike down to the present day. 

Among the more noteworthy notices are those of Kendall,* Gregg,t Stans- 

bury, t and Marcy.§ Many of these popular accounts are more or less mixed 

with error, owing to the natural tendency, especially among unscientific 

writers, to exaggerate whatever borders on the marvellous. Errors, how- 

ever, have crept into the accounts of even scientific observers, the very names 

of ‘‘Prairie Dog”, “Petit Chien”, ete., being grossly misleading. These 

terms, together with those of ‘“ Dog-towns”, “ Prairie Dog villages”, ete., as 

applied to the colonies of these animals, can doubtless never be eradicated 

from vernacular parlance. As long since noted by Say, the “absurd and 

inappropriate name of Prairie-dog” was given to this animal ‘from a fancied 

resemblance of its warning cry to the hurried barking of a small dog”. Its 

“bark”, however, is strictly that of a Squirrel, bearing really little resem- 

blance to that of any species of Canis. The absurd theory, so widely cur- 

rent, that it harmoniously shares its burrow with the rattlesnake and owl,|| 

* Narrative of the Texan Santa Fé Expedition, vol. i, p. 188 (1844). A very sensible, amusing, and 

graphic account. 

t Commerce of the Prairies, vol. ii, p. 228 (1845). 

t Salt Lake Exped. p. 37 (1852). 

§ Red River Exped. pp. 46-48. A very good account of its habits. 

|| Pike, apparently the first to make reference to this matter, says:—“ Strange as it may appear, 

I have seen the ‘ Wishtonwish’, the rattle-snake, the horn frog, of which the prairie abounds,...... 

and a land tortoise all take refuge in the same hole. I do not pretend to assert, that it was their com- 

mon place of resort, but I have witnessed the above facts more than in one instance.”—(Journal of a 

Voyage to the Arkansaw, ete. 1810, p. 156, foot-note.) Lewis and Clarke, in their account of the “Petit 

Chien”, also state:—‘*..... we discovered, however, two frogs in the hole, and near it we killed a 

dark rattlesnake, which had swallowed a small prairie dog: we were also informed, though we never 

witnessed the fact, that a sort of lizard,and a snake, live habitually with these animals.”—( Travels, 1st 

Am. ed. vol. i, p. 68, 1815.) 

Among the many references to this subject. see further the articles cited in the preceding foot- 

notes; also my own article on this species in Proc. Essex Institute (vol. vi, pp. 49-52), and the fol- 

lowing: Maj. J. W. Merrill, in Forest and Stream (newspaper), issue of July 13, 1876; “ Plume del Rosa”, 

in the same (issue of August 31, 1876); and Lieut. C. A. H. McCauley, in Bull. U. 8. Geol. and Geog. Surv. 

vol. iii, 1877, pp. 680-682. It may be well, however, to add that the Prairie Owls (Speotyto cunicularia var. 

hypogea) are merely occupants of deserted burrows, which offer them a convenient home. While their 

food consists largely of insects (“grasshoppers”) and crawfishes, some have supposed that they also prey 

upon the young dogs, but I have met with no proof that such is the case. On the other hand, the Rattle- 

snakes (Crotalophorus confluentus) bring terror to these little Marmots whenever they appear, upon which 

they largely subsist. They usually, however, make their home in one particular burrow, from which 

they may have driven the rightful owner, but doubtless enter others in search of food. The holes ocen- 

pied by the Marmots, the Owls, and the Rattlesnakes are, respectively, readily distingnishable by evident 

external signs. (See further, Bull. Essex Inst. vol. vi, pp. 49-51.) 

The “Prairie Dog” is readily susceptible of domestication, and makes an agreeable and amusing, 

though sometimes a rather mischievous, pet. None of the animals in the Zodlogical Gardens of Phila- 

delphia probably afford greater pleasure or are of greater interest to yisitors than the considerable colony 

of these animals there successfully domesticated. (On the “ Prairie Dog” as a pet, see the article by 

“Plume del Rosa” in the Forest and Stream (newspaper) of August 31, 1876.) 
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though discredited by Say and every naturalist since his time who has had 

the opportunity of becoming personally familiar with the animal on its native 

plains, is hardly less difheult to eradicate from the popular mind than the 

idea that it is in reality a sort of small dog, as its common vernacular name 

implies.* 

The habitat of the present species is confined to the dryer portion of 

the plains east of the Rocky Mountains, where it is found from Western 

Texas northward to the forty-ninth parallel. The eastern limit of its range 

is near the ninety-eighth meridian. Specimens are in the collection from 

Fort Chadbourne, the Staked Plains, and other localities in Western Texas, 

and from near the Pecos River in Southeastern New Mexico. It ranges over 

the western half of Kansas and thence westward in Colorado to the foot-hills 

of the Rocky Mountains, beyond which I have been unable to trace it, it 

being immediately replaced in the Parks to the westward by C. columbianus. 

In Wyoming, it ranges westward over the Laramie Plains, and even to the 

sources of the North Platte. Further northward, it likewise appears to uni- 

formly reach the eastern base of the Rocky Mountains, beyond which the 

species apparently does not extend. It is found, according to Dr. Hay- 

den, as far down the Missouri as the mouth of the White River (in about 

latitude 43° 40’), near which point it was first met with by Audubon in 

his ascent of that river in 1843. It occurs thence northward and west- 

ward over the plains of the Yellowstone and Missouri, but over large areas 

of the more barren portions its settlements occur only at infrequent inter- 

vals. At more favorable localities, they occupy the country continuously over 

hundreds of square miles. It has been met with by both Dr. Suckley and 

Dr. Coues on the Milk River. Respecting the northern limit of its range 

Dr. Coues kindly adds the following :— 

‘“‘T have no personal knowledge of the Prairie-dog beyond 49°, the 

northern boundary of Montana, and Richardson speaks of it as restricted 

to the Missouri Basin. During my connection with the U. 8. Northern 

Boundary Commission, in 1873—4, when I passed along the parallel of 49° 

from the Red River of the North to the Rocky Mountains, I observed no 

* The highest absurdity of misrepresentation is reached in Hamilton-Smith’s “ original figure”, in 

Griffith’s Cuvier’s Animal Kingdom (vol. iii, plate facing p. 198), drawn (it is said) from the specimen 

brought to Philadelphia by Lewis and Clarke. In this figure is represented the muzzle of a pug-nosed 

dog, between the half-open lips of which are seen an uninterrupted row of teeth, resembling those of a 
carnivorous animal! 
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‘Dogs’ in any portion of the Red River Basin, and the probability is that the 

animal has made little if-any settlement so far eastward in this latitude. I 

found some small colonies, however, at various points in the Milk River 

region, which may really be the limit of dispersion to the northward. The 

most extensive establishment was in a tolerably fertile depression of the 

prairie just east of Frenchman’s or White Earth River, about lat. 48° 

30’, and not far from the mouth of Milk River. The owls, Speotyto hypogea, 

rattlesnakes, Crotalus confluentus, and horned frogs, Phrynosoma douglassi, 

are also inhabitants of the same area, though never seen in the Red River 

water-shed. These four animals, and the Sage Cock, Centrocercus urophasi- 

anus, are almost diagnostic of the Missouri Basin as distinguished from that 

of the Red River.” 

At the southward, according to Lieutenant Abert, as quoted by Audubon 

and Bachman, this animal “does not hibernate, but is out all winter, as lively 

and as pert as on any summer day”. Gregg also states that he had good 

authority for the statement that they are always abroad in winter during fine 

weather. According to Lewis and Clarke, however, ‘as soon as the frost 

commences, they shut themselves up in their caverns, and continue till the 

spring opens”. Say also says that “they pass the winter in a lethargic sleep”, 

defending themselves from the inclemency of the season ‘by accurately 

closing up the entrance of the burrow”. This is doubtless a mistake, as, in 

January, 1872, I met with them in Northwestern Kansas as active on bright 

sunny days as in summer, they only retiring for a few days at a time during 

the severest weather. Further northward, where the climate is more severe, 

they are doubtless less active in winter than further southward, retiring to 

their burrows for longer periods. 
57 ¥ 
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Taste CXXVIL—WMeaswrements of thirty-one specimens of CYNOMYS LUDOVICIANUS.* 

- a 

3 = From tip cf nose to— Tail! to\end Length of— B 
| & of— gS 

Bale i a 
B 5 Locality. 3 = ES ey Remarks. 
A = ro] B S s 2 

tod Ga 3) reall gresieg teeta Se 2 
Ew lf ay Sil hech Alar seilessee| eee lt ashe Po ieep ep ll we 
S| 6 ear Pa= a cee ees Iie ete, pe 

Near mouth of Milk River.| ¢ | 1.25 | 2.25 | 2.75 | 12.75 | 3.25 | 4.25 | 1.60 | 2.40 | Fresh. 

Yellowstone River, Mont .. | ? | 1.13 | 2.38] 2.90} 11.00 | 2.63 | 2.38] .....| 2.25 |..do ) 

Q | 1.25 | 2.63] 3.25 | 13.00 | 3.00 | 3.88 | 2.00 | 2.25] do. | 

fo | 1.134 1.49] 275 | 11.00 | 2.75 | 3.75 | 2.00 | 2.25 }..do - 

1.49 | 3.00.) 3.50 | 13.25 | 3.63 | 4.00 | 2.13 | 2.38 |..do - | 

Q | 1.25 | 2.50] 3.50] 13.00 | 4.00 | 5.00 | 2.00 | 2.38 |..do- 

---| 1.25 | 2.50 | 3.50 | 12.50 | 4.00 | 4.75 | 2.00 | 2.25 |..do. 

S| 1.13 | 2.25 | 5.25 | 12.50 | 3.25 | 4.25 | 1.75 | 225 |..do- 1! prom Baird, 

-- | 1.13 | 2.25 | 3.25] 12.00 | 3.00 | 4.€0} 1.75 | 2.13 |.-do - Mam. N. 

-«-| 1.13 | 9.25°] 3.25 | *12.25 | 3.13 | 4.13 | 1.75 | 2.13 |..do - ° Amer. p. 

= 1.13 | 2.25 | 3.25 | 12.25 | 3.13 | 4.13) 1.75 | 2.00 |..do. 334. 

--.| 1.13) 2.25 | 3.25} 11.25.) 3.00 | 3.90 | 1.50) 2.25 |.-do- 

--.| 1.25 | 2.50 | 3.25 | 13.00 | 3.25 | 4.25 | 1.75 | 2.25 |.-do - | 

---| 1.13 | 225 |3 25] 12.00 | 3.25 | 4.00 | 2.00 | 2.25 |..do. | 

OF feel eeecets 3€0) 11.09] 3.00 | 3.75 | .-..-).--.. nados 

Ginlteseailess—- 4.00 } 11.50 | 3.25 | 4.50 | 1.65 | 2.40 can | 

oh ee Necece QAI) WL OO 295 || 35 25))|-2 22S See ..do. 

of | 1.42 | 2.35] 2.75 | 11.40 | 4.00 | 5.10 | 1.85 | 2.45 |2.do z-. 

J | 1.48 | 2:50 | 2.82) 12.20 | 3.05 [3.80 | 1.95 | 2.45 |..do.-- 

od | 1.35 | 235 | 2.80 | 11.75 | 3.25 | 4.00 | 1.55 | 2.45 |..do --. 

9 | 1.35 | 240 | 2.70} 11.75 | 3.10} 4.00 | 1.60 | 2.40 |..do.-- 

2752 | 1073 | Garden of the Gods, Colo.-.|....| 1.30 | 2.43 | 2.72 | 10.55 | 3.30 | 3.45 | 1.45 | 2 28 |..do --- 

2719 | 417) Fort Hays, Kans.........-. -- | L417 | 2.05 | 2.30 7.75 | 2.00 | 2.55 | 1.62 | 1.96 |..do .-- 

2720 gf | 1.50} 2.401265) 11.75 | 265 | 3.65 | 1.70 | 2.25 |..do 

2721 911.45 | 245] 255 | 12.25 | 2.90 | 3.75 | 1.83 | 227 )..do.. 

222 Jo | 1.50 | 2.40] 2.65 | 12.40 | 2.00 | 3.60} 1.80 | 2.30 |..do .-- 

2723 Q | 1.23 | 2.20 }240] 10.80 | 2 60 | 3.70 | 1.70 | 2.25 |..do .-.-. 

Q724 | of | 1.50 | 225]2.60) 11.25 | 3.55 | 4.35 | 1.85 | 2.25 |..do... 

2725 O | 1.30 | 2.00 | 2.35 9.00 | 2.75 | 3.35 | 1.60 | 2.07 ]..do ... 

2726 © | 1.23 | 2 20 | 2.35 9.40 | 2.30 | 3, 10 | 1.65 | 2.20 |..do.-.. 

* Measurements all taken by collectors in the field from fresh specimens. 
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TaBLE CXXVIII.— Measurements of nineteen skulls of CYNOMYS LUDOVICIANUS. 

2 welts e.| c = j 

a = gles 2s 3 2 
z 2 |S |29 les = |eeeie 
Pe eal Roel cea te wal sted er fe |e 

g elwl|s|)s le ie 2 (eee apie 
2 ss = 3 8 = = |= a Be ts le Et th 
| Locality. S| < e Ee |2 we! 2 |e Bl EB = 
= a = = = s « |3 5B&| S$ |Ss\z 2 a 
A ~ ce = ss S eS D Artal tee os Shee ie wr 
o ce e cae eS a =] ‘'S) 2 [lores io ge Bits a = EB 
S a oe 2 ° Sc S aa e a = B= cj = 

s oe 2 a > = = = AB Ay S| - = S| 5 as 

2 a = 5 = = a as Ai Scale POU leat eal es 5 mT . eS] = = =| = ae es 

= TO Fl coe Mabel Vest Weel =e t= eos dD ra ea | Pa 
iS) no! & () a A A A |b eet b 8 A 

a i a 

* 2.42 | 1.75 | 0.55 | 0.20. | 0.247)... 0. 67 

] 2.60 | 1.88 | 0.65 | 0.90°| ... ote 0.75 

«+ | 245] 1.75 0.55 | 0.85 | 0.24 0. 63 

4 834 | Fort Pierre ............-. |.--.| 2.45 | 1.70 | 0.60 | 0.90 = = 0. 68 

5 2.47 | 1.€0 | 0.57 | 0.90 | 0.24 | 0.52 | 0.67 

o | 2.47] 1.10] 0.70 | 0.90} G.27)} - 0.70 

ree | pe ay | rf UN eos 0.90 | 0.20 |..--. 0. 61 

2.-) 2.33 | 1.7% | 0.53 | 0.82) <.- aes 0.7 

9 | 245 | 1.75 0.98 | 0.26 =5 0. 73 

oS | 2.46} 1.76 | 0.60 | 0.85 | 0.25 = 0. 7. 

o | 2.50] 1.€0 | 0.60) 0.20 } 0.25 |--... 0.74 

do | 2.60] 1.85 | 0.60 | €.97 | 0.27 | 0.50 | 0.74 

9 | 2.50} 1.75 | 0.62 | 0.97 | 0.25 | 0.48 | 0.70 

9 | 2.42 | 1.75 | 0.55 | 0.90 | 0.24 | 0.52 | 0.67 

og | 2.60 | 1.90 | 0.63 | 0.95 | 0.24 | 0:50 | 0.75 

co | 2.50 | 1.75 | 0.55 | 0.87 | 0.25 | 0.48 | 0.70 

1144 | Limpeo Mountains, Tex.. |... | 2.50 | .... | 0.60 | 0.95 | 0.27 |.-.... 0.73 

1098 | Presidio de] Norte, Tex...) --.| 2.40 | 1.68 | 0.58 | 0.85 | 0.25 |..... 0. 65 

1256 | Jornado del Muerto, N. M |..-.| 2.55 | 1.85 | 0.62 | 0.95 | 0.°6 |-.... 0.73 

TaBLe CXXIX.—List of specimens examined of CYNOMYS LUDOVICIANUS. 

[ise . | iS) r=] 5 
me 

3 5 g | 8 

B |23| 2 g as . . When ie : | ~ | a 
3 a |) Locality. aoe teal From whom received., Collected by— % 

sa. |S] @ 2 
SE ea 5 

; Sa 23) 2 | y ca 

Sloot oS: |e z 
4125 | g | Near mouth Milk River) July 3, 1874) A. Campbell......--.| Dr. E. Coues...-..--. Skin. 

aes ....| Milk River.........-..|.......--.2--.| LL Stevens......--.| Dr. George Suckley-.|..-.do. 

eee | 1528.|..--..| ..... au PNOL, MIGSOUN) scosaoc)-==-ece= =e === W. F. Raynolds Dr. F. V. Hayden. ...|..-.do. 
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TABLE CXXIX.—List of specimens-examined of CyNOMYS LUDOVICIANUS—Continued. 

10612 

10613 

10614 

10615 

1815 

3082 

9652 

9653 

O7LL 

1200 

12808 

1809 

1X11 

1812 

1813 

1814 

1807 

1801 

1202 

1803 

1204 

1405 

1806 

1815 

1816 

2499 
2501 

2502 

2004 

2505 

2506 

.| Camp Thorne, Yellow- 

stone River. 

Pompey’s Pillar, Yel-} Aug. 15, 1873 |. 

lowstone River. 

-do 

July 20, 1873 

July 20, 1873 |. 

Aug. 10, 1856 

Aug. 10, 1856 

= ; : 

See g 
Be a= love g 
eee Tocalit When’ lerom wh ived.| Collected b: a g E 2 a ocality. collected: rom whom received. ollecte y— % 

2d le Sie 2 
am a o to . a ond =x 5 - i Ci 

Go 8 jee |e a 

GEG ene pee a 22. {lo pper Missouri sosencnlaesm=== Esler W. F. Raynolds ..... Dr. F, V. Hayden. ...| Skin. 

Tay i eseceel eas Peed beasee Gm coca ee anes | eens BE me Gli vaeneeaanencesed base lO RE Rega eset becatsl 

Eee sce | becd tt peste [ssa eens CIBER Soap oonnD= Ine assoccaaes 

are GOL -ccetma ean | pees eee ene 

pak CN EeR CE acme [beta ase one 

seccce C CRE eee ne | Peer eee ae 

See ee cegaco cose |fooe GU) Ss cecdeconcn aes boon do. 

SSS accesnos sag see| bens (Ui bascocessecesed Scorn do. 

earl) fonsnco-eececel[b-ce GO) Speceeanost cecal tees do. 

Capt. W. F. Raynolds| Dr. F. V. Hayden ....|..-. do. 

Mea ls sascaseseel|Pecd Cera escecnal tices: do, 

Lieut. F. T. Bryan ...| W.S. Wood ...-..-- 

Capt. A.W. Whipple.| Dr. C. B. R. Kennerly 

Lieut. F. T. Bryan. ..| W.S. Wood ..-....-. 

Dr. F. V. Hayden....| H. D. Schmidt - 

==d0)- = 

_| Skin and skull. 

Skin. 

Skin and skall. |" 

Skin. 

Skin and skull, 

-| Skin. 

aoe; 

* 
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TaBLE CXXIX.—List of specimens examined of CyNoMYS LUDOVICIANUS—Continued. 

Some ; 
=z |8 ; g 
2 a 3} 3 

a ee $ 
a =| 7 . When é = 
3 Z| 2 Locality. From whom received.| Collected by— = 
A ga| a collected. “a 

5 oe 
ea|ee| 2 2 

is r-) to a o 

e@/s2| 2 |8 eS 
oO oD =) n A 

Dr. F. V. Hayden. ..-} Dr. F. V. Hayden. .-.} Skin. 

-do . 

aoneee Ang. 11, 1857 |. 

Srenstl) sasG48scousecce Aug. 11, 1857 | - 

Seecelt ceeoso cco SEL Aug. 11, 1857 |- 

SH acs nclsesSciscsap ect Aug. 11, 1857 |- 

ae nececeves oe Aug. 11, 1857 |.--.do .......------..|----d0 .....-.-..---.-| Skull. 

Aug. 11, 1857 |.--.do ....---.-..----]---- yee See ae ees Skin and skull. 

.| Skull. 

.---do. 

---do. 

--.do. 

--. do. 

.| Aug. —, 1871] Rocky Mountain Ex-| Allen, Bennett, and Skin and skull. 

pedition. Bliss. 

boone) SoSeeacscoones Aug. —, 1871 |..-.do ....---------+-|----d0 -..--.------=+.| Skin. 

Peel Cooser | pe peceeaeeR ac Aug. —/1871.|:-.-do .-.------.20-- e--: ---do. 

ween Aug. —, 1871|....do ........-.---..|.--- .---do. 

eee antes vintge ines .| Aug. —, 1871] ..-.do ....-----.-.-..]----0 ....-.---------| Skin and skull. 

«c-| --+ do.........--0--.| Aug, —, 187[ | --.do .--.---------+-]---- Gt penseesoece acne Skin. 

....| Fort Hays, Kans ....-. June 2, 1871}. 

ot ||seeced Gi sachsseceecs June 12, 1871 

CJ | Beaaer Gt. 6 aSeesecosecice June 12, 1871 

pa ee DIOL eds |ssceee G0) AS cecsos sass June 12, 1871 

#2123 | 22 <= 511 | 9? .| June 12, 1871 

a Py tl ae eae 312 | Ff June 12, 1871 

*2725, 5 513} O June 12, 1871 

2501 ae 514] 0 June 12, 1871 

veneee 6304]......| .. | Denver, Colo .......--.|.------------ | Dr. E. Palmer ..--- .| Skull 

11457 |... Pea COLO TACO tte aaisise ened sciee canoe nan Dr. F. V. Hayden. -- Skin. 

11458 | .... = oN oe G0) BSc nseoscss |) ssoee esse - 

«In Museum of Comparative Zodlogy, Cambridge, Mass. 
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TaBLE CXXIX.—List of specimens examined of CYNOMYS LUDOVICIANUS—Continued. 

Smale 8 
5 5 E g 
= a 5) 5 

g Boies wi Ey | a 2 = = Brae, 1en i. a: Q 3 Ba | A Locality. ealinetaal From whom received. Collected by De 

be | ec) yee o 
UE ay el 2 
Sai/eo/ 2 |] 4] a eCutaceuiech ey Gi 

iS) 'e) io) QD A 

9570))|aesoaeesene _...| Dor Carlos, Colo . -| Aug. 18, 1869 | Dr. F. V. Hayden....) J. Stevenson .-...._. Skin. 

500) | 2222s eee --.| Llano Estacado.-----=2|°- 22 oe Capt. John Pope. .-...| Dr. McKee ......... |..-.do. 

3486" 228 2-2 |2 eee ==,| ort.Defiance: Nh. Mex) | occ es onan lame neces eet eit ois :n’mem nie emia ee ..--do, 

trp ly (i) Pe ee Es ---| Pecos, N. Mex..-..... Apr. 24, 1856 | Capt. John Pope...-. Dr. McKee sacais 

1905 |..-.<. 225 | 2 | Republican Fork.-..... Oct. 16,1856 | Lieut. F. T. Bryan...| W.S. Wood .. Slaee Lily 

pee ce, | 1098|......|.-..| Presidio del Norte ....|.....-.....--.| Maj. W. H. Emory. .-.| J. H. Clark .| Skull. 

161 | 1144 | Limpeo Mts.,,\Tex:.... |.-:..-------- 5 go MOYac ten csaee= peat sere . Skin and skull. 

498 | 1635]...-.. === SSDeAMLOnIO; Mex? oo—-|samse=seeieeees Bes 0 eae = iene .---do ----do. 

339 | 1256|...... ..-.| New Mexico ..... a eee re Capt. A.W. Whipple | Dr. C. B. R. Kennerly ..-.do. 

1058 oe lees == | OVALS RENO LG Xs on | leer ee eee SHE ese so ae ace bsa-00 nvecsscteasees |i ORius 

354 = | sree ~== =| (Pecos River, LOX... 52]. oewcean ees met see ce aesocias Sect eeaeeeremcnscos 20105 

TD) | Eee ES ee -a\-| SNA oso aenu| Wee eens osne L. Sitgreaves..| Dr. S.W. Woodhouse. . .-.do. 

a 1160|......|....| Red River, Ark -.....- Dr. B. F. Shumard-...| Dr. B. F. Shumard-. | Skull. 

TOSU)| oe =| Seet aloo -| Fort Chadbourne, Tex. oa es SW bre ee ane | Dr. E. Swift Skin. 

CEU oes nee | ¢ | Fort Larned, Ind. Ter May 31, 1864! Dr. E. Coues...-...--. Dr. E. Coues.....-... |.---do. 
| | | 

CYNOMYS COLUMBIANUS (Ord) Allen. 

Western Barking Squirrel; Western “ Prairie Dog”. 

Arectomys columbianus ‘Orv, Guthrie’s Geog. 2d Am, ed. ii, 1815, 292, 302” (= “Burrowing Squirrel”, 

Lewis and Clarke).—ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 294; Bull. Essex Inst. vi, 

1874, 57, 66 (Colorado).—CovurEs & Yarrow, Wheeler’s Expl. aaa Surv: W. of 100th Merid. 

v, Zod). 1875, 122 (Middle Utah). 

Anisonyx brachiura Rarixrsquk, Am. Month. Mag. ii, 1817, 45 (= “Burrowing Squirrel”, Lewis and 

Clarke).—DesMarxst, Mam. 1522, 329 (from Rafinesque). 

Arctomys brachyurus HARLAN, Fauna Amer. 1825, 304 (= “ Burrowing Squirrel”, Lewis and Clarke).— 

FISCHER, Synop. Mam. 1829, 345 (from Harlan).—RicHarpson, Zodl. Beechey’s Voy. 1839, 7 

(from the same).—WAaGNER, Suppl. Schreber’s Siiuget. iii, 1843, 261 (from the same).— 

ScuHinz, Syn. Mam. ii, 1845, 62 (from the same). 
Arctomys lewisi AUDUBON & BACHMAN, Quad. N. Am. iii, 1853, 32, pl. evii (from specimen in Mus. Zool. 

Soc. Lond. from “Columbia River”). See also Barrp, Mam. N. Amer. 1857, 347. 

Cynomys gunnisoni Barrp, Proc. Acad. Nat. Sci. Phila. 1855, 334; Mam. N. Amer. 1857, 335, pl. iv, fig. 2, 

animal; pl. xlvii, fig. 4, skull—Coves, Amer. Nat. i, 1857, 362; Proc. Acad. Nat. Sci. Phila. 
1867, 135 (Ar‘zona).—STEVENSON, Hayden’s Rep. U. S. Geol. Surv. Wyom. 1871, 462. 

Burrowing Squirrel, Lewis & CLARKE, Travels, Ist Am. ed. ii, 1815, 173. 

Lewis's Marmot, AUDUBON & BACHMAN, 1. ¢. 

Short-tailed Prairie Dog, Barrp, Mam. N. Amer. 1857, 335. 

SPECIFIC cHARS.—Length to base of tail about 10.25, ranging from 9.50 

to 11.50; of tail to end of vertebrae about 2.00 (1.70 to 2.25); to end of 

hairs 2.00 to 2.50. Above, dark yellowish-brown, sometimes inclining to red- 

dish, varied with black; beneath, yellowish-white, varying to pale yellowish- 

brown. Tail very short, flattened, generally wholly pure white (sometimes 

yellowish-white) for the terminal half, the basal portion being above like the 

) 
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back and below like the ventral surface. ars and general proportions as in 

C. lcdovicianus, except that the tail is shorter. 

Different specimens, even from the same locality, vary considerably in 

respect to color, the dorsal surface being in some pale reddish, as strong as 

in very pale specimens of C. Judovicianus, and in others with only a slight 

tinge of rufous. The proportion of black hairs also varies greatly, being 

sometimes so abundant as to give a decidedly dusky shade to the whole 

dorsal surface, with the head quite blackish and the tail strongly mixed with 

black, with a narrow, partly concealed, subterminal bar of dusky within the 

terminal white area. The extremes of variation in color thus give rise to 

widely diverse phases, but a large series presents every possible stage of inter- 

gradation between these extremes. The lower surface varies from pale 

yellowish-white to bright yellowish-brown or tawny. 

Although occasionally specimens of C. columbianus are met with that 

present almost exactly the shade of coloration sometimes seen in C. ludovici- 

anus, as a rule the two species are readily distinguishable by coloration alone. 

In C. columbianus, the general color above is ye/lowish-brown rather than 

reddish-brown, with a greater admixture of blackish. C. columbianus also 

averages considerably smaller (nearly two inches shorter in head and body 

length), and has relatively a very much shorter and differently colored tail, 

it heing only about one-half as long as in C. dudovicianus. 

As already stated, this species, like the preceding, was first discovered 

by Lewis and Clarke, and-was first named by Ord, in 1815, from the descrip- 

tion of it given in the “ Biddle-Allen” narrative of their journey. | Rafinesque, 

two years later, founded his genus Anisonyx on a misinterpretation of Lewis 

and Clarke’s description, and renamed the species Anisonyx brachiura, Ord’s 

prior name was either overlooked or ignored by subsequent authors (Harlan, 

Richardson, and several foreign compilers), who, however, while adopting 

Rafinesque’s specific appellation, referred the species to Arctomys. ‘Their 

accounts are either simply a quotation of, or a compilation from, Lewis and 

Clarke’s description. Audubon and Bachman, in 1853, renamed the species 

Arctomys lewisi, basing their description on a specimen in the Museum of the 

Zoblogical Society of London labelled “Arctomys brachyura? Harlan”, and 

said to have come from the Plains of the Columbia. Audubon and Bachman 

found, as they thought, sufficient discrepancies between the specimen 

described by them and Lewis and Clarke's description to warrant them in 
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considering the latter as probably referable “to some species of Spermophile— 

probably Spermophilus townsendi”. They were led to this belief by finding 

that Lewis and Clarke ‘refer to an animal whose whole contour resembles 

that of the Squirrel, the thumbs being remarkably short and equipped with 

blunt nails, and the hair of the tail thickly inserted on the sides only. which 

gives it a flat appearance, whereas the animal of this article LArctomys lewis7] 

does not resemble a squirrel in its whole contour; its thumbs, instead of being 

remarkably short and equipped with blunt nails, have long nails nearly the 

length of those on the other toes, and the tail, instead of being flat with the 

hairs inserted on the sides, is quite round. It differs also so widely in several 

other particulars that we deem it unnecessary to institute a more minute com- 

parison.”* Audubon and Bachman were, however, misled in regard to the 

character of the tail, which is not “quite round”, but has ‘a flat appearance, 

and a long oval form”, as described by Lewis and Clarke. They have, in 

other particulars, evidently placed a forced construction upon Lewis and 

Clarke’s description. 

As the whole synonymy of the species turns upon Lewis and Clarke’s 

description, I quote it in full. ‘There is also a species of squirrel”, say these 

authors, ‘‘evidently distinct [from those they had just described], which we 

have denominated the burrowing squirrel. He inhabits these plains [of the 

Columbia], and somewhat resembles those found on the Missouri;f he meas- 

ures one foot and five inches in length, of which the tail comprises two and a 

half inches only: the neck and legs are short; the ears are likewise short, 

obtusely pointed, and lie close to the head, and the aperture larger than will 

generally be found among burrowing animals. The eyes are of a moderate 

size, the pupil black, and the iris of a dark sooty brown: the whiskers are 

full, long, and black: the teeth, and, indeed, the whole contour, resemble 

those of the squirrel: each foot has five toes; the two inner ones of the fore 

feet [meaning, evidently, the inner toe of each foot] are remarkably short, and 

are equipped with blunt nails: the remaining toes on the front feet are long, 

black, slightly curved, and sharply pointed: the hair of the tail is thickly 

inserted on the sides only, which gives it a flat appearance, and a long oval 

form: the tips of the hair forming the outer edges of the tail are white, the 

other extremity of a fox red: the under part of the tail resembles an iron 

* Quad. N. Amer. iii, p. 34. 

+ Their “ Barking Squirrel”, = Cynomys ludovicianus. 
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gray ; the upper is of a reddish brown: the lower part of the jaws, the under 

part of the neck, legs and feet, from the body and belly downwards, are of a 

light brick-red: the nose and eyes are of a darker shade, of the same colour: 

the upper part of the head, neck, and body are of a curious brown gray, with 

a slight tinge of brick red: the longer hairs of these parts are of a reddish 

white color at their extremities, and falling together give this animal a speckled 

appearance. ‘These animals form in large companies, like those on the Mis- 

souri, occupying with their burrows sometimes two hundred acres of land: 

the burrows are separate, and each possesses, perhaps, ten or twelve of these 

inhabitants. There is a little mound in front of the hole, formed of the earth 

thrown out of the burrow, and frequently there are three or four distinct holes, 

forming one burrow, with these entrances around the base of these little 

mounds. These mounds, sometimes about two feet in height and four in 

diameter, are occupied as watch-towers by the inhabitants of these little com- 

munities. The squirrels, one or more, are irregularly distributed on the tract 

they thus ocupy, at the distance of ten, twenty, or sometimes from thirty to 

forty yards. When any one approaches, they make a shrill whistling sound, 

somewhat resembling tweet, tweet, tweet, the signal for their party to take the 

alarin, and to retire into their intrenchments. They feed on the roots of 

grass, &¢.”* 

In this account, there is nothing respecting the external features of the 

animal that is not strictly applicable to the present species, as illustrated by 

the large suite of specimens before me, though the color of neither the dorsal 

or ventral surface is quite so red as one would naturally infer from their 

description of itt} Many specimens are, however, decidedly reddish above 

and rusty-yellow below, which is the ‘light brick red” of the above account. 

There is certainly a ‘‘slignt tinge of brick red” in the coloration of the upper 

surface. The description of the feet, so far as it goes, is strictly correct, the 

inner toe of the fore feet being ‘remarkably short” as compared with the 

other toes, and equipped with a “blunt nail”. not a “long nail, nearly the 

length of those of the other toes”, as stated by Audubon and Bachman, but 

still much longer than in the true Spermophiles and Squirrels, as is also the 

~ Lewis and Clarke’s Travels, lst Amer. ed. vol. ii, pp. 173, 174. 

t In respect to their account of the color of this animal, it may be noted that they deseribe their 

“Barking Squirrel” of the plains of the Upper Missouri as being of “a uniform bright brick-red and 

gray”, the former predominating, with the lower parts lighter, indicating that the redness is much 

stronger in the Missouri animal, as it really is. 
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thumb. Lewis and Clarke’s account of their mode of living in communities, 

of the character of their burrows, and of their habits, is truthful in all its 

details, as I can affirm from personal observation. On the other hand, there 

is nothing in the account of the external characters of these animals that very 

strongly recalls Spermophilus townsendi, while the size and the relative length 

of the tail at once show the impossibility of referring the “Burrowing 

Squirrel” of Lewis and Clarke ‘0 the Spermophilus townsendi of Audubon and 

Bachman. 

In 1855, Professor Baird gave to this species the name gunnisoni, based 

on a single specimen collected by Mr. Kreutzfeldt, in the Cooachitope Pass, 

Rocky Mountains. In 1857, in redescribing the species in his Mammals of 

North America, he very doubtfully referred the Burrowing Squirrel of Lewis 

and Clarke, together with the systematic names based thereon by Ord and 

Ratinesque, to his C. gunnisoni, but noted some discrepancies between Lewis 

and Clarke’s description and his specimens, of which he had at this time 

three,—the original one from Cooachitope Pass and one each from Pole 

Creek and Medicine Bow Creek. As the two latter differ from the first, he 

thought it possible that they represented two species, while the Arctomys 

lewist of Audubon and Bachman he deemed might form a third, all different 

from C. ludovicianus. Later, he thought it quite possible that the Arctomys 

lewist might prove to be the same as Lewis and Clarke’s animal, explaining 

how some of the discrepancies between the accounts given by Lewis and 

Clarke and by Audubon and Bachman might be presumably explained. On 

the whole, he was inclined to consider “the Arctomys /ewisi rather as a 

Cynomys [than an Arctomys], and quite possibly the same with the Burrowing 

Squirrel of Lewis and Clarke, called Arctomys columbianus by Ord, and 

Anisonyx brachyura by Rafinesque”. 

The large number of specimens since received renders unquestionable 

the reference of all these names to the Burrowing Squirrel of Lewis and 

Clarke, for which the name codumbianus of Ord becomes the only tenable 

specific designation. 

This species, as already stated, was first met with on the Plains of the 

Columbia by Lewis and Clarke, in 1806. As shown by the subjoined list 

of specimens, it has beea since met with on the Ogden River and about Fort 

Bridger in Northern Utah, and as far eastward as the Medicine Bow and 

Wind River Mountains. Further southward, it ranges throughout the Parks 
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of Central Colorado, and has been met with at Fort Massachusetts, New 

Mexico, near the sources of the Arkansas (Cooachitope Pass), and the San 
Francisco Mountains in Arizona. It has also been reported by Drs. Coues 
and Yarrow from Panquitch Lake and Dog Valley, Middle Utah. I have 

reason to believe that it occurs at irregular intervals throughout the Great 
Basin to the Sierra Nevada Mountains. I have seen no reference to its 

occurrence to the eastward of the eastern foot-hills of the Rocky Mountains. 
I found it, in 1871, in South Park, at an elevation of about 10,000 feet, 

and thence eastward nearly to the edge of the Plains, where it is immedi- 

ately replaced by C. dudovicianus In Colorado, I found the last named 

common on the plains at the very base of the foot-hills from Colorado City 

‘to Denver, and C. columbianus common at all favorable points from South 

Park eastward to the base of Pike’s Peak. It differs quite notably in habits 

and in the character of its burrows from the species of the Plains, its burrows 

being unprotected by a raised funnel-shaped entrance, so characteristic of 

those of. the latter. The best account of its habits thus far published is con- 

tained in the short notice given by Lewis and Clarke, already quoted. 

TABLE CXXX.—Measurements of eighteen specimens of CYNOMYS COLUMBIANUS.* 

3 5 From tip of nose to— Tall. Dent | Length of—} EI 
a 2 3 2 | 3 é 
3 a Locality. ; ine | e | re & 

2/2 EU MTS i Ses We es Mer et has 
+S) ° a fo) Sore |e mo| A =| 4 

| | 

2706 | 981 2.00) 245] 9.75 | 2.00 | 2.45 | 2,12 | Fresh. 
eee gga 2.04} 2.45 | 10.00 | 1.85 | 2.25 2.20 |...do. 
2707 | 984 200) 245) &70 | 210) 255 | 2.295 |...do 
Foe, 985 2.04] 2.35] 9.85 | 2.15 | 2.50 | 2.15 |...do. 
pees. 986 220/235 | 9.50/ 1.70 | 2.00 | 2.00 |...do 
2708 | 937 220/250] 9.65 | 205] 245 | 2.25 |...do 
2709 | 988 2.32} 260] 11.50 | 1.80 | 2.30 | | 2.20 |...do 
2710 | 1011 1.95.|2.35| 8.40 | 1.60 | 1.85 2.05 |...do 
2705 | 1012 2.25] 2.55] 10.15 | 225 | 285 9.15 |...do. 
2711 | 1013 2.15 | 2.50) 10.50/ 1.95 | 22 2.15 |.. do. 
2712 | 1026 2.05} 2.40} 10.00 | 2.00 | 2.50 | 2.30 |...do. 
2713 | 1027 1.85 | 215] 9.35 | 1.75 | 2.30 | 2,20 |...do. 
2714 | 1028 .. |...---| 875 | 2.00 | 2.50 2.67 |...do 
2715 | 1029 |.- 2.08} 2.43] 9.50 | 1.90 | 2.40 2.30 |...do 
2716 | 1030 2.20 | 2.50} 10.90 | 2.00 | 2.50 | 2,25 |...do 
2717 | 1031 2.15 | 245] 10.70 | 1.40 | 2.30 2.10 ...do 
2704 | 1032 : | 225/255 | ° 11.20 | 1.60 | 2.10 | | 2.20 |...do 
2718 | 1033 -++-| 1.20] 2.12 | 2.50 | 10.50 | 1.90 | 2.40 2.05 |...do. 

* Measurements all taken by myself in the field {rom specimens in the flesh. 
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TabLe CXXXI.—Measurements of ten skulls of CYNOMYS COLUMBIANUS. 

Lower jaw, height. 

. i} ° . a 

: 2)2ls les| (2/4 
2 Pa | acne 5a/ = jig 2/2 
2 2|)2 | |S8] 4 jsela [I D = eu — ole 

8 s|/e3la|a]s Bolg |F 2) a 
3 baa Mectey hey gi cer lez | Ween S ieceh |) ci lite Ep 
gq Locality. Bl (ef) cae pete Tse less ie | ess eee | EES & 
FI So] Sey 2 | oe Nh were ie Sve Selig Salles > a cee = 3 2 o ie et = m So Kwloa gs E 
2 = = | | repo Ss | SEMEN ee Ey ety (lite te 
5 A a $ 2 WEA yee) Rise se pee ten WPS Caer e teh eea| i as 
oo = o = = Se leslec| 2 lu Sla sl se 
a = = 3 S =| | eosleag a) 2215 &| o a sg SS $ D QD D =] i i=] QaElac e 
& ° B a a oS a | a aa] a }/eael as! 6 
iS) a ido) A A A 4 |p =) bp |b =) I 

3653 | Fort Massachusetts, N. Mex .-. | 2.24 | 1.62 | 0.50 | 0.75 | 0.23 | 0.40 | 0.70 | 1.23 | 0.40 | 0.23 | 0.55 | 1.45 

1636 | Cooachetope Pass. .-..-..------ |------ 1.55 | 0.57 | 0.82 | 0.22 | 0.40 | 0.58 | 1.25 | 0.32 | 0.23 | 0.60 | 1.40 

6550 | San Francisco Mountains, Ariz..| 2.15 | 1.50 |..... 0. 82 | 0.23 | 0.38 | 0.60 | 1.20 | 0.34 | 0.22} 0.53 | 1.40 

194 | El Paso County, Colo . 2,25 1.65 | 0.52'|.--.- | 0.23 |..-... CSCS Ti fb Bea SES | eam 0.60 | 1.40 

2.30 | 1.67 | 0.50 | 0.83 | 0.25 | 0.38 | 0.65 | 1.25 ].....-) ..... 0.60 | 1.50 

2.35 | 1.70 | 0.55 | 0.82 | 0.25 | 0.40 | 0.67 | 1.27 ]..... ene- | 0059 | 1.52 

2.40 | 1.70 | 0,54 | 0.82 | 0.26 | 0.40 | 0.67 | 1.28] -... |--.-.. 0.56 | 1.46 

2.28 | 1.63 | 0.52 | 0.78 | 0.27 | 0.40 | 0.63 | 1.24 ]......]....- 0.58 | 1.40 

2.33 | 1.75 | 0.55 | 0.78 | 0.23 | 0.40 | 0.67 | 1.27)..... |...... 0,57 | 1.50 

2.45 | 1.85 | 0.57 | 0.80 | 0.23 | 0.40 | 0.70 | 1.33 ].-.-..]-..-.. 0.63 | 1.67 

TasLe CXXXII.—List of specimens examined of CYNOMYS COLUMBIANUS. 

Salle . 8 
Bee eee 3 
| a A Ss 

g |2s/¢ 2 A eeyfe||, F When From whom re- eoted Bo a 

S = ic a Leahy collected. ceived. Crean S 
f& .|/as|] & 2 
ay Sal |i 5 
£8 )/f2) 2 |x = 

a §*|s"|& |a z 
Cee peesee 336 |... Sept. 7,1870 | Dr. F. V. Hayden..| H. D. Schmidt..--. Skin. 

9713) |-5---- 404 |... eps b)0610!|bo-s00)-neaceeene eee See a Beeeneaaccs) Hse do. 

9714 512 = Sept. 27, 1870 |. -- 

9715 |. DOI hae -| Sept. 27, 1870 |... . 

9716 570 |... Sept. 27, 1870|....do ...-..--..--- 

9747 |--- =. 06) (eS Sep. (27) 18701). 2-0). -2---csc-<e 

S718} ----=- 573 Sept. 27, 1870 |.--.do ...-...-...-- 

9719 574 Sept. 27, 1870 |....do ......-..---. 

9720 |. 575 |... =o2-6 - | Sept. 30, 1870 }....do ...... 

Sj] ae tl GREG PaaS entice ces Sept-'3053870)|--- do seooee ee ee 

pi ssise cece sass C. Drexler 7: 

.-.| Wind River Mountains. .. Dr. I’. V. Hayden..| Dr. F. V. Hayden--|..-. do. 

Ealeaaeee OG ise cnk nae rae j..2 GO seveteoaeees: : ee, 

+1903 

3050 

3089 

3088 

3504 

4298 

9722 

11447 

11448 

1419 

11450 

11451 

New Mexico 

.| Cooachetope Pass, R. M 

ealnPole\Grecken sees eon eeee July 30, 1856 

July 23, 1857 

July 23, 1857 |. 

July 27, 1857}. 

Aug. 15, 1858 

Oct. 20, 1859 

* Original type of ‘0. gunnisoni.” 

Dr.W.W. Anderson) Dr.W.W. Anderson)... .do. 

Lt. E. G. Beckwith. 

Lt. F. T. Bryan..-. Skin. 

Sse O nese eoceee b Skin and skull. 

Ree CYesoeocanccaa= s2=200\nwosa= ceeoeod| bse do. 

Sa Olon= Hee sdOU sora Seeeoo° Skin. 

C. Drexler ...--.-- C.-Drexier <-...-.:|---- do. 

Dr. F. V. Hayden...) Dr. F. V. Hayden. .|.--- 

i OC. gunnisoni.” 

Skin and skull. 
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TaBLE CXXXII.—List of specimens examined of CyNOMYS COLUMBIANUS—Continued. 
Ss 

2 SE g 
2 A iI i 

8 Bah |eeey cS) 

a P= ie E Locali When From whom re- Es 
alee |e a collected. ceived. Collected iy © 
Zalg.] 4 z 
28/52] 2] x 8 é eR |e = 
ST ys So la A 

Dr. F. V. Hayden..| J. H. Batty-----... Skin. 

---.do Bea epee cess ---. do. 

do. seit iccecc snes 3+ Sooty, 

.do Jap Wienes-ooteecks ----do, 

do ceed moses ----do. 

---do See rl Oinset iar conan ----do. 

Bo Ohee seicseces| hs Cl errowcichoces 7-00; 

Twin Lakes, Colo...-...--. Aug. —, 1873 | Lt. G. M. Wheeler .| Dr. J. T. Rothrock.| Alcoholic. 

coach do ..-.....---... .--.] Aug. —, 1873]. Soci ieeeeate aca its! sit ts 

sooce d0\s------e-s=-5-->--| AUg.—, 1873 |. 2o-C her saarpecoss| boned (5 

Fort Cuchanan ..-.-...----- July 4, 1873]... SenO teeeces cncacels .-.do. 

South Park, Colo .....---. July —, 1871 Allen, Bennett, and |Skin and skull. 

Bliss. 

HEM peace Gti eoesceeesteeBee sas July —, 1871 |. doe eee do. 
se lteeace C10 earn cosagsccdess July —, 1871 ].-..-. BEC eee nee nna == 00; 

yl essen DO ma teema oe nana July —, 1871 |. pele ao seecte este ser -do. 

pase lseceee 0 yectenente-se-c--- | duly — 1871 I. Bie Geenbrce sees | pare (hs 

Sei )eees do ...........-..-----| July —, 1871 |. Sct OA eee cece eels 

met eoooos do ........--.-...---.| July —, 1871 |. Sil) Breer n-sce ---do. 

o | El Paso County, Colo -..--. July —, 1871}.... aa epee rcnaso- .--do, 

OR pees =s do July —, 1871 © =-2d0; 

Pa ieseni= do --| July —, 1871 = ---do. 

aS poses do -| July —, 1871}... tO; 

wes|teness do -| July —, 1871 2s OO vasa - amaeae= pao -do. 

222/85 do July —, 1871 LAID) Sessech seen ---do. 

Seq (Saoose do July —, 1871]. EMI tececkeccec ---do. 

=a||seao5¢ do July —, 1871 AU Eecnesaectec| | -do. 

=|) Foes ON Se HE a Sees July —, 1871 E10 see oocuner .--do. 

©) eae Oweeee rae secretes Se July —, 1871 S:00)2-3. oss anes -- do. 

ae eee MO sae oe ecseescesse LY eR CL! a OO) anon naleinae me eee teed he en Rath oe Coeti lo 

.. | Fort Massachusetts, N. M |..--..---..-- Lt. F. T. Bryan ....| W.S. Wood ...-... Skull. 

ae || |PSS- 52 CO Cee SeSSeSe noe Bel HEt Ses Nese Dr. D.C. Peters ...| Dr. D. C. Peters....) Skin. 

-- | San Francisco Mts., Ariz..]...--.---..--- Dr. E. Coues ...--- Dr. E. Coues....--- Skin andskull. 

GENUS ARCTOMYS Schreber. 
; Mus Linn2&US (in | art). 

Glis ERXLEBEN, Syst. Reg. Anim. 1777, 358 (in part). 

Mures soporosi Patuas, Noy. Spec. Glires, 1778, 74 (exeluding his Mus citillus). 

Arctomys SCHREBER, Siiuget. iv, 1792* [prior to 1788], 720 (in part; includes also Spermophilus). 

Arctomys F. Cuvier, Dents des Mam. 1825, 159, 254, pl. liv (based on “ Arctomys alpinus Linn.” and “ Are- 

tomys empetra Pall.”).t 

=“ Theil 1V” of Schreber’s Siingethiere bears the date “1792”, which is probably the date of the 

4 completion of the part, and not of the publication of the earlier fasciculi. Gmelin quotes Schreber in 

id his Systema Naturx, which bears the date 1788, and credits Schreber with the genus Arctomys. On the 

other hand, Schreber first quotes Gmeliu’s work under Hyraz, near the end of Theil LV, and two hundred 

pages beyond Arctomys. The publication of Arclomys by Schreber must have been as early as 1758, and 

may have been several years prior to this date. The deseription of Arctomys oceurs near the end of the 

first third of Theii IV. The date on the title page of Theil III is 1775. 

, tM. F. Cuvier says, at the end of his description of the dentition of Arclomys,—“ Ces dents ont été 

décrites Waprés la marmotte des Alpes, et d’aprés ’empétra de Pallas.” In his “Table méthodique des 

9 
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Generic cuArs.—Skull with the dorsal outline nearly straight; frontal 

region flat or depressed; postorbitals triangular at base, with a long, spread- 

ing, decurved point; zygomatic arches moderately expanded, not widening 

and diverging posteriorly; grinding-teeth rather small, the transverse and 

antero-posterior diameters about equal, and the molar series very nearly 

parallel; occipital and interparietal crests well developed (in old age) ; ante- 

orbital foramina subtriangular, widest below, but not thrown outward. Size 

large; body thick-set, broad, depressed; cheek-pouches small; tail rather 

short, bushy, not flattened; ears small; nail of pollex broad, flat, or wanting ; 

pelage with long coarse hairs and thick under fur. Coloration generally yel- 

lowish-gray, without either distinct spots or stripes. 

The genus Arctomys differs from Cynomys in many quite important 

features. In Arctomys, the dorsal outline of the skull is straight, or nearly 

so, instead of highly arched, as in Cynomys; the zygomatic arches are rela- 

tively smaller, and reach their greatest expansion near the middle instead of 

at their posterior border; the grinding-teeth are small, in nearly parallel series, 

and differ widely from those of Cynomys in shape and in mode of insertion. 

In Arctomys, the molars are inserted nearly vertically, as in the true Squirrels; 

in Cynomys, their insertion is quite oblique. In Arctomys, the triturating 

surface of the crowns is nearly square, but the inner border is somewhat 

narrowed, so that the teeth of the same series touch each other by their 

crown surfaces for only two-thirds of their transverse breadth; in Cynomys, 

the transverse breadth of the crowns is twice that of the antero-posterior, 

and internally the teeth are so much narrowed that they abut closely for only 

half their transverse breadth, leaving internally deep openings between the 

teeth. In Arctomys, the palate is broad and scarcely narrower at the last 

molar than anteriorly, while in Cynomys the palate is rapidly and greatly 

narrowed posteriorly. Hence Arctomys differs very widely from Cynomys in 

respect to the size, form, and position of the molar teeth and the form of the 

bony palate. In all these points, Arctomys is more Sciurine than is even 

ordres, genres et espéces qui sont nommés dans cet ouvrage [Dents des Mammiféres], avec une syno- 

nymie latine”, occurs the following :— 

“54. Marmottes, arctomys. Gmel. 

““Marmoite des Alpes, Arctomys alpinus. Linn. 

“Marmotte du Canada, Arctomys empetra. Pall.” 

What he means by “ Arctomys cmpetra Pall.” is certainly not clear, s.nce no original description of 

Pallas’s empetra had at this date (1825) appeared, except Pallas’s original account of his Mus empetra. 

Sabine’s Arctomys empetra (1822) is Arciomys monax. If Cuvier had specimens of the ‘Marmotte du 

Canada”, his “ Arctomys empetra Pall,” is doubtless also referable to 4. monax. 
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Spermophilus, differing scarcely more from Sciurus than do the Otospermo- 

philine forms of Spermophilus. Ou the other hand, it is in these features 

that Cynomys is highly specialized. The skull of Arctomys, viewed in its 

totality, differs from the Sciurine forms of Spermophilus mainly in its very 

much larger size, and in its much straighter dorsal outline. This, in part, 

results from the depression of the interorbital region, and in part from the 

great development of the occipital crests, naturally correlating with the large 

size and heavier form of the animal. The triturating surface of the molar 

teeth in Arctomys presents two deep transverse grooves, extending from the 

outer edge to the middle of the tooth, instead of three, as in Cynomys, 

agreeing in this respect with Spermophilus, Tamias, and Sciurus. The first 

upper premolar is relatively not larger than it usually is in Spermophilus, and 

is smaller, absolutely as weil as relatively, than in Cynomys. 

The genus Arctomys embraces the largest members of the Sciurida, 

and, excepting Castor, the largest of the existing North American Rodentia. 

The group is represented throughout the northern and middle portions of the 

northern hemisphere, and is not found elsewhere. In the present paper, 

three species are provisionally recognized as North American and as distinct 

from their nearest Old World allies. 

ARCTOMYS MONAX (Linn.) Schieber. 

Woodchuck. 

Mus monax Linnxvs, Syst. Nat. 10th ed. i, 1758, 60; 12th ed. i, 81 (based wholly on Edwards's descrip- 

tion and figure of a specimen from Maryland).—Pa as, Nov. Spec. Glires, 1778 (in part 

only).—Bopp art, “ Elench. Anim. i, 1784, 105,” 

Glis monax ERXLEBEN, Syst. Anim. 1777, 361 (in part only). 

Arctomys monax SCHREBER, Siiuget. iv, 737.—Suaw, Gen. Zool. ii, 1808, 117.—F. Cuvier, Dict. des Sci. 

Nat. xxix, 1823, 162.—WanrpEN, Descrip. des Etats-Unis, v, 1820, 627.—Drsmarest, Nouv. 

Dict. d’Hist. Nat. xix, 1818, 314; Mam. 1822, 328 (in part only).—Sapineg, Trans. Linn. Soe. 

xiii, 1822, 582.—Harvan, Faun. Amer. 1825, 158.—Gopman, Amer. Nat. Hist. ii, 1826, 100.— 

I. Georrroy, Dict. Class. d’Hist. Nat. x, 1827, 186—Haminron-Smiru, Griflith’s Cuvier’s 

An. King. iii, 1827, 170 (with plate); v, 1827, 244.—Ricuarpson, Faun. Bor.-Amer.i, 1829, 

153 (compiled, chiefly from Godman).—FiscuEr, Synop. Mam. 1829, 342.—EmMMons, Quad. 

Mass. 1840, 64.—Dr Kay, New York Zodl. i, 1842, 65, pl. xxi, fig. 4—THomrson, Nat. Hist. 

Vermont, 1842, 44.—WaGner, Suppl. Schreber’s Siiuget. iii, 1843, 259 (in part).—Scuinz, 

Syn. Mam. ii, 1845, 61—AupuBoN & BacuMan, Quad. N. Amer. i, 1849, 17, pl. ii —GIEBEL, 

Siiuget. 1855, 629 (in part ouly ; includes all the American species).—K®eNNIcoTT, Trans. Ill. 

State Agr. Soc. i, 1855, 579; U.S. Pat. Off. Rep. Agr. 1856 (1857), 82, pl. x.— Barrp, Mam, 

N. Amer. 1857, 339, pl. xlix, fig. 1 (skull).—Tuomas, Trans. Il]. State Agr. Soe. iv, 1860, 657.— 

Ross, Edinb. New Phil. Journ. xiii, 1861, 162; Canad. Nat. and Geol. 1861, 434; Nat. Hist. 

Rey. 1862, 274.—Maxrmivian, Arch. f Naturgesch. 1861, 93.—ALLEN, Bull. Mus. Comp. Zool. 

i, 1869, 226 (Massachusetts) ; Proc. Bost. Soc. Nat. Hist. xiii, 1¢70, 190 (lowa); xvi, 1874, 

- 294.—Corr, Proc. Amer. Phil. Soe. Phila. xi, 1869, 173 (fossil; bone-caves, Virginia).—GIL- 

PIN, Proc. and Trans. Nova Scotia Inst. Nat. Sci. ii, pt. iii, 1870, 16.—Apams, Field and For- 

est Rambles, 1873, 100, 296 (New Brunswick). 
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Mus (Arctomys) monax Haut, Can. Nat. and Geol. 1860, 302. 

Glis canadensis ERXLEBEN, Syst. Anim. 1777, 363 (in part only ; = Quebec Marmot, Pennant + Quebee 

Marmot, Iorster). : 

Mus empetra Pattas, Nov. Spec. Glires, 1778, 74 (= Aretomys parryi Richardson, excepting reference to 

Pennant’s Quebec Marmot).—Boppart, “ Elench. Anim. i, 1784, 105.” 

Arctomys empetra SaBINE, Trans. Linn. Soc. xiii, 1822, 544 (the description only; not the synonymy; not 
Mus empetra Pallas, nor the Arctomys empetra Schreber, Gmelin, and previous authors gener- 

ally); ? Franklin's Journ. 1825, 662.—HaRLAN, Faun. Amer, 1825, 160 (in small part only ; 

= empetra of Pallas, Gmelin, ete.).—RICHARDSON, Parry’s Voy. App. 1825, 315; Faun. Bor.-Am. 

i, 1829, 147, pl. ix (=empetra Sabine, and hence mainly A. monax).—F1scHER, Synop. Mam. 

1829, 343 (in part only ).—ScH1nz, Syn. Mam. ii, 1845, 61 (in part only).—Gray, ‘ Knowsley’s 
Menag. 1846, pl. vii.” 

Mus (Arctomys) empetra Hati, Can. Nat. and Geol. 1860, 302. 

Arctomys melanopus KUHL, Beitriixe, 1820, 64 (Canada). 

Aretomys empetra, 8 melanopus FIscuEr, Syn. Mam. 1829, 343 (= melanopus Kuhl). 

Arctomys marmota canadensis KUHL, Beitriige, 1820, 64 (Canada). 

? Stereodectes torius Cop, Proc. Acad. Nat. Sci. Phila. 1369, 3; Proc. Amer. Phil. Soe. Phila. 1869, 172, pl. 

iii (fossil; bone-caves, Virginia; probably based on an abnormal incisor of Arctomys monaz). 

©? Arctomys ” Lerpy, Journ. Acad. Nat. Sci, Phila. vii, 1869, 404 (= Stereodectes torlus Cope). 

Le Siffleur, LA Hontan, Voy. dans l’Amér. i, 1703, 233. 

Monax, Catressy, Nat. Hist. Car. App. 1743, xxviii. 

Monax or Marmotte of America, Epwarps, Birds, ii, 1745, 104, pl. civ (specimen from Maryland). 

Glis marmotta, americanus, KLEDN, Quad. 1751, 56.—Brisson, Reg. Anim. 1756, 164. 

La Marmotie WV Amérique, BRISSON, 1. ec. 

Maryland Marmot, PENNANT, Syn. Quad. 1771, 270; Arctie Zodl. i, 1784, 111; ib. 2d ed. 1792, 128 (in part 
only; mixed with a species of Capromys 

? Quebec Marmot, PENNANT, 1. c. (probably A. monaz,. 

Monax gris, F. Cuvier, Hist. des Mam. livr. xxxvii, 1822. 

Woodchuck, Grownd-hog, vulgo. 

Speciric cHARS.—Length to base of tail 14.50, varying from 13.00 to 

15.50; of tail-vertebrae about 4.50; of tail to end of hairs about 6.75. Color 

above generally mixed fulvous, brownish-black, and gray ; below, yellowish- 

rufous, varying to brownish-rufous. ‘Top of head, upper surface of all the 

feet, and the tail usually black or brownish-black; nose and chin gray; sides 

of the head (below the eyes) and throat yellowish-white ; fore limbs and 

region all round their insertion usually lively rust-red.. Varies to wholly 

brownish-black, varied slightly with pure gray or rusty-gray, and even to 

nearly uniform intense black. The ears are large, rounded, thinly haired, 

generally gray, but varying in the darker specimens to brownish-gray, passing 

into black at their extremities. Tail full, round, and bushy, with the hairs 

generally considerably less than half the length of the head and body. 

Specimens from the same locality vary greatly in color, the gray of the 

upper parts varying from whitish-gray to yellowish-gray, the black from 

brownish-black to pure black, and the fulvous from pale fulvous to yellowish. 

The abundant soft under fur is black or dusky at base, then fulvous, passing 

into brewnish-fulvous. ‘The basal dusky zone occupies from one-third to two- 

thirds of the whole length of the under fur, the remainder being fulvous, the 
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proportions of the two colors greatly varying in different specimens, and prob- 
ably in the same individual at different seasons. The long, coarser, overlying 
hairs are colored basally like the under fur; the portion of the hairs project 
ing beyond the under fur is thicker than the basal portion, generally intense 
black, with the tips clear white, grayish-white, or yellowish-white. The mixed 
color of the surface results from the fulvous zone being more or less visible 
through the gray and black surface tints. The ventral surface is thinly 

haired, and generally almost without under fur. The hairs are here two- 

colored, being black basally, with the terminal half fulvous or rufous. The 

tail-hairs are generally wholly black or brownish-black to the base, with gen- 

erally gray tips, and sometimes an admixture of brownish. The anterior 

half of the dorsal surface of the body is generally much grayer than the pos- 

terior half, the gray sometimes forming a strongly marked gray shoulder- 

mantle. In No. 1571, from Essex County, New York, the middle and posterior 

part of the back is black, with the sides of the shoulders gray, presenting 

nearly the pattern of coloration seen in Spermophilus grammurus var. beecheyji. 

In the large series of New England specimens before me are some almost 

wholly black throughout, with the sides of the nose and chin gray and the long 

hairs of the body slightly gray-tipped. Others are brownish-black and more 

varied with gray; others still are strongly brownish-black posteriorly, and more 

varied with gray anteriorly and on the sides. In some that present the usual 

or more general phase of coloration, the top of the head is deep black; in 

others, brownish-black ; in others still, it is scarcely darker than the rest of 

the dorsal surface. In some, the under fur is pale whitish-fulvous ; in others, 

simply fulvous, varying in still others to rusty-yellow. In the latter, the sides 

of the breast and the region surrounding the point of insertion of the fore 

limbs are bright reddish-chestnut, and the whole lower surface is strongly 

ferrugineous, with the hairs lighter-tipped over the middle of the belly. In 

all the specimens, the feet are all either intense black or deep brownish-black. 

In one specimen, from Nelson’s River, H. B. T., the whole ventral surface is 

bright reddish-chestnut. There is also a specimen in the collection from the 

Hudson's Bay Territory wholly black. 

Young specimens, one-third to two-thirds grown, are usually much lighter 

colored than the adults. In these, the under fur is either wholly gray, or gray 

with a faint tinge of pale fulvous, and the white tips of the hairs are much 

longer than in older specimens. The pelage is generally thinner, with a 

peculiar aspect of immaturity. 
58 M 
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Arctomys monax differs from A. flaviventer, its nearest ally, in its smaller 

size, relatively much shorter tail, larger ears, and quite different coloration. 

The style of coloration is nearly the same in the two species, both being 

grizzled above, through the gray tipping of the hairs, and more or less varied 

with fulvous. A. flaviventer is characterized by a more golden hue and by 

the subterminal bar of the long hairs being reddish-brown instead of black. 

A. monax lacks the pale yellow color of the buttocks seen in A. flaviventer, 

and the whitish-yellow area on the sides of the neck. The feet and tail are 

also black instead of yellow or yellowish-brown. The difference in size is 

quite marked, A. monax averaging about three inches shorter in the head and 

body length, while the tail is also three inches shorter than that of A. flani- 

venter, and hence relatively much shorter. Still more strongly marked differ- 

ences are seen in the skulls. In A. monax, as compared with A. flaviventer, 

the palate is broader, the molar series farther apart and strictly parallel, the 

teeth themselves larger, and the palatal surface smooth ; whereas in the latter 

the molar series are slightly convergent posteriorly, the palatal surface is nar- 

rower, absolutely as well as relatively, with a rather deep groove on each side, 

extending usually from the maxillo-intermaxillary suture to the last premolar, 

and sometimes considerably beyond this point; the posterior nasal opening 

is also narrower, and the pterygoid processes more convergent. In A. monaz, 

the skull is broader in proportion to its length, the nasals are longer, and the 

frontals extend further forward, resulting in a much smaller exposure of the 

maxillary in view from above. The anterior face of the zygomatic process 

of the maxillary is also much narrower than in A. flaviventer. As compared 

with A. pruinosus, all the differences, both cranial and external, are far 

greater than between A. morax and A. flaviventer, rendering a detailed com- 

parison unnecessary. In respect to size, A. pruinosus must be an animal of 

twice the bulk and weight of A. mona. 

As may be inferred from the foregoing remarks, A. monaz presents a 

wide range of individual variation in color. It also varies greatly in respect 

to the characters of the skull, particularly in respect to the length and form 

of the nasal bones, and the breadth and posterior extension of the premaxil- 

laries. When the nasals are greatly narrowed posteriorly, the intermaxillary 

becomes proportionally widened, its width opposite the zygomatic process of 

the maxillary being fully twice as great in some specimens as in others. The 

adult skull, among specimens from the same locality, varies in length from 
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about 3.20 to 3.60, and in width from 2.15 to 2.48. Specimens from the 

United States average about 3.40 in length of skull, and rarely exceed 3.50. 

The habitat of Arctomys monaz extends from the Carolinas northward 

to Hudson’s Bay and Liard River, and westward from the Atlantic coast to 

Western Missouri, Iowa, and Minnesota. There are specimens in the collec- 

tion from Nelson’s River, H. B. T., James’s Bay, Fort Simpson, Fort Che- 

pewyan (Athabasca District), Fort Liard, and Peale’s River, that scarcely differ 

from specimens from New York and New England. Some of them are rather 

more rufous than the usual phase met with in the United States, but are not 

apparently otherwise different. According to Mr. B. R. Ross, it ranges north- 

ward to latitude 62°. He speaks of obtaining specimens at Lake Athabasca 

and Salt River, but adds that he thinks its range does not extend beyond Fort 

Simpson.* Audubon and Bachman state that it exists sparingly in the mount- 

ainous districts of North and South Carolina, but add that it is not found in 

the maritime districts of either of those States.t 

Although the present species has very few synonyms, technically speak- 

ing, it has a very complicated history. The specific name monaz was first given 

to this animal in 1758 by Linnzeus, who based it on the description of the 

““Monax, or Marmotte of America,” of Edwards, whose description and figure 

were published in 1747, Edwards's work being the only one quoted by Linnzeus 

in either the tenth or the twelfth edition of his Systema Naturee. Edwards's 

figure was drawn from a living specimen in the possession of Sir Hans Sloane, 

brought from Maryland. Thus the name monaz is unequivocally applicable 

to the Marmot, ‘‘Ground Hog”, or ‘‘Woodchuck” of the Atlantic States. 

Somewhat before this date, however, Catesby, in his Natural History of Caro- 

lina (published 1731 to 1743), described and figured an animal called by him 

the “‘Bahama Coney”; in the appendix of the same work he described the 

““Monax”. The former belongs to a family wholly unrepresented in the 

United States, being referable to some species of Capromys; perhaps to the 

C. fournieri, as was first suggested by Audubon and Bachman. The latter is 

the common Marmot of the Atlantic States, the Arctomys monaz of authors.t 

* MS. notes in Smithsonian Institution. 
t Their reference to its occurrence on the Upper Missouri and in the Rocky Mountains to Texas 

relates of course to A. flaviventer. iP ‘ : ; nia 
t As Catesby’s vague and unsatisfactory descriptions of these animals have an important historical 

bearing, I subjoin them in full : — 
“CUNICULUS BAITAMENSIS. 

“The Bahama Coney. 

“This Creature is a little less than the common Wild Rabbit, and of a brown Colour, with a Mix- 
ture of gray Hairs. Its Ears, Feet and Tail resemble those of a Rat, in other Parts it is somewhat like 
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Yet Pennant, in 1771, in his Synopsis of Quadrupeds (as also in all of his 

subsequent accounts of that animal), referred both of these to his ‘Maryland 

Marmot”, as he did also the “‘ Monax” of Edwards, the ‘‘ Glis marmotta, ame- 

ricanus,” of Klein, the “‘Glis (marmota americana)” of Brisson, and the Mus 

monax of Linneeus, without apparently having any personal acquaintance with 

either of them. Although his first reference is to the ‘‘ Bahama Coney”, his 

description relates mainly to the Maryland Marmot, but in his account of its 

distribution and habits he includes the ‘‘ Bahama Coney”. Erxleben, in 1777, 

followed Pennant in referring Catesby’s Baliama Coney, and all the subse- 

quent names of Klein, Brisson, and others based thereon, to his Glis monaa, 

as well as the ‘ Monax” of Catesby and Edwards, supposing, as did Pennant, 

that all were referable to the same animal. Erxleben was followed by Gme- 

lin and nearly all systematic writers down to Audubon and Bachman, who 

appear to have been the first to call attention to the total distinctness of 

Catesby’s two species. Thus the confusion created by Pennant in 1771 con- 

tinued for fully three-fourths of a century. As late as 1822, Sabine attri- 

buted to Erxleben the “credit” of uniting the references of his predecessors, 

based on Pennant’s Monax and Bahama Coney, and of thus correcting their 

errer of regarding them as distinct, while in reality he only greatly empha- 

sized the confusion that originated six years earlier with Pennant, by lending 

it the authority of his name. As shown in the references given at the head 

of the present article, Schreber is almost the only one among the early gen- 

eral systematic writers who escaped the error of uniting Catesby’s Monax 

aud Bahama Coney. 

The only prominent synonym of the Arctomys monaz is empetra, a name 

originating with Pallas, and based by him on a specimen of Spermophilus 

“narryi”,* but in his references he cites the Quebec Marmot of both Pennant 

a Rabbit. They feed wholly on wild Fruit and other Vegetables: When surpriz’d by Hunters they 

retreat to Holes in Rocks. Their Flesh is esteemed very good, it has more the Taste of a Pig than that 

of a Rabbit. I take it to be nearly of the Kind of the Mus Alpinus, or Marmot. Raii Syn. Quad. p. 221.”— 

(CatTEsBy, Nat. Hist. of Carolina, Florida, and the Bahama Islands, vol. ii, 1743, p. 79, pl. xxix.) 

“MarMOTA AMERICANA. 

“The Monax. , 

“This Animal is about the Bigness of a wild Rabbet; and of a brown Colour, the Head also 
resembles most that of a Rabbet, except that the Ears are short, like those of a Squirrel; the Feet are 

like those of a Rat, the Tail is like that of a Squirrel, but much less hairy. It feeds on Bread, Fruit and 
other Vegetable Diet. At certain Times they retire to their subterraneous Lodgings, and sleep continually 

a Month or longer together: They are Inhabitants of Maryland, Pennsylvania §c. Their Flesh is esteemed 

good Meat.”—(CatrsBy, Nat. Hist. of Carolina, Florida, and the Bahama Islands, App. p. XXViii.) 

*See further the discussion of the synonymy of Spermophilus empetra (= S. parryi auct.), anted, p. B42. 
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and Forster.* While the ‘Quebec Marmot” of the latter is also certainly 

referable to Spermophilus parryi, the ‘Quebec Marmot” of Pennant is in all 

probability to be assigned to Arctomys monaz, although the ouly really tangi- 

ble character given is, “rather larger than a Rabbet”. The Arctomys empetra 

of Schreber is strictly the Mus empetra of Pallas, Schreber not only quoting 

Pallas’s diagnosis and references, but also giving a figure of Pallas’s Mus em- 

petra, furnished him by Pallas himself, and he based his account of the animal 

mainly on Pallas’s description. He, however, eked out the history of the spe- 

cies by a summary of Pennant and Forster's descriptions of their “Quebec 

Marmot”. Thus, with the exception of the reference to Pennant, the Aus 

empetra of Pallas is the Spermophilus parryi of later writers. Sabine, however, 

in 1822, described a specimen of Arctomys monaz, from Hudson’s Bay, under 

the name Arctomys empetra, to which he referred the Quebec Marmot of Pen- 

nant and Forster, and the several names based thereon, together with the MJus 

empetra of Pallas. The Arctomys empetra of Sabine is properly the A. empetra 

of most subsequent authors down to Audubon and Bachman, who correctly 

referred the A. empetra, as at that time understood, to A. monaz, after having 

seen Hudson’s Bay specimens of the former in England, and becoming con- 

vinced that they were identical. As already stated (see anted, p. 843), Sabine 

noticed the discrepancies between the various accounts of the <Avctomys 

empetra of authors, both among themselves and with his specimen, especially 

the shortness of the tail, as described by Pallas and figured by Schreber. 

These discrepancies were also referred to by Richardson in 1825.t 

The Glis canadensis of Erxleben (1777) is based wholly on the Quebec 

- Marmot of Pennant and Forster, and thus certainly refers mainly to the Arec- 

tomys parryt of Richardson, and (through the reference to Pennant) in part 

also to the A. empetra of Sabine. The Arctomys melanopus of Kuhl was 

based on a specimen of A. monaz, and is thus strictly and exclusively a 

synonym of that species. The ‘ Marmota quebckana Pennant”, cited by 

Pallas, is merely a citation in Latin of Pennant’s English name. 

*“ Marmota quebekana PENNANT Syn. p. 270. Sp. 199. tab. 24. f. 2. bona, ForsTEer Act. angl. vol. 

LXII. p. 378.” 
t Parry’s Second Voy. App. p. 315. 
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TABLE CXXXII1.—Measurements of six specimens of ARCTOMYS MONAX. 
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TABLE CXXXV.—List of specimens examined of ARCTOMYS MONAX. 
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* In Museum of Comparative Zoélogy, Cambridge, Mass. 
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TABLE CXXXV.—List of specimens examined of ARCTOMYS MONAX—Continued. 
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* In Museum of Comparative Zodlogy, Cambridge, Mass. 
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ARCTOMYS FLAVIVENTER Aud. and Bach. 

Rocky Mountain Marmot. 

Arclomys flaviventer AUDUBON & BACHMAN, Proc. Acad. Nat. Sci. Phila. 1841, 99; Journ. Acad. Nat. Sci. 
Phila. viii, 1842, 309; Quad. N. Am. iii, 1853, 160, pl. cxxxiv.—WaGnrr, Wiegmann’s Archiv. 

li, 1843, 45.—Scuinz, Syn. Mam. ii, 1845, 63.—Barrp, Mam. N. Am. 1857, 343, pl. xlvii, fig. 1 

(skull).—Suck ry, Nat. Hist. Wash. Terr. pt. iii, 1859, 99, 124.—I1aypxEn, Trans. Am. Phil. 

Soe. Phila. xii, 1863, 146.—Merriam, U.S. Geol. Sury. of Terr. 6th Aun. Rep. 1872 (1873), 664.— 

ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 294; Bull. Essex Inst. vi, 57, 66—Cours & 

Yarrow, Wheeler’s Expl. and Sury. W. of 100th Merid. v, Zo6l. 1875, 123.—GRINNELL, Lud- 

low’s Black Hills of Dakota, 1875, 82. 

Speciric cHars.—Length to base of tail about 17.09 to 18.50; of tail 

to end of vertebre 6.50 to 7.25; of tail to end of hairs 9.00 to 10.00. 

Above mixed gray, fulvous, and reddish-brown; below yellowish or golden, 

varying to rufous. The general color also varies to wholly black or brown- 

ish-black, as in A. monax. Sides of the nose and chin whitish-gray; top of 

the head dark reddish-brown; tail with the hairs at base pale reddish-brown 

to black, broadly tipped with yellowish-brown or rufous; feet yellowish- 

rufous, strongly varied with black. Ears rather small, thinly haired, yellow- 

ish-brown, sometimes edged with darker. Tail long, round, full, and bushy, 

with the hairs fully one-half to more than one-half the length of the head 

and body. 

The specimens before me chance to be quite uniform in coloration, but 

melanistic specimens are of frequent occurrence. A specimen from Fort 

Massachusetts, N. Mex., is everywhere dark brownish-black, slightly varied 

with gray. At Montgomery, Colo., where this species occurs in great abun- 

dance, and where I have seen a dozen or more sitting on the rocks at one 

time within easy rifle range, generally several black ones were to be seen 

associated with the others, as well as others more or less blackish. Usually 

the abundant under fur of the dorsal surface is dusky at base, then clear 

pale fulvous, passing into golden at the extremity. The overlying longer hairs 

are conspicuously white-tipped, with a broad subterminal bar of reddish- 

brown. The under surface is very thinly haired, with no under fur. The 

hairs are here dark reddish-brown at base, broadly tipped with fulvous, the 

tint varying in different specimens from pale yellowish to bright rufous. The 

tail is usually faded yellowish-brown at the surface, the hairs deepening into 

dark reddish-brown or blackish basally. The rump is generally clear yellow- 

ish, varied with the whitish-yellow tips of the longer hairs, and hence lighter 
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than the back. There is generally also a prominent whitish-yellow patch in 

front of the shoulders on the sides of the neck, where the hairs are also very 

coarse and stiff. 

In young specimens, the under fur is sometimes clear grayish-white, and 

the white tips of the overlying hairs are also longer than in the adults, with 

the subterminal zone darker. The rump, the sides of the neck, and a spot 

at the base of the ears are conspicuously pale yellowish-white. In several 

very young specimens (apparently but a few weeks old) from Colorado, the 

whole top of the head is intense black, and there is an abundance of soft under 

fur on the ventral surface. 

Arctomys flaviventer differs, as already noted, from A. monaz in its differ- 

ent coloration, larger size, smaller ears, and relatively much longer tail. Its 

much longer and much more heavily clothed tail affords at once a readily 

available distinctive characteristic. The coloration is also much more golden 

than in A. monax. The differences afforded by the skull have also already 

been detailed under that species. 

From A. pruinosus, it differs in its much smaller size, as well as in its 

totally different coloration, and in important cranial differences. A more 

detailed comparison will be given under A. pruinosus. 

Arctomys flaviventer was first described in 1841 by Audubon and Bach- 

man, from a specimen in the collection of the Zodlogical Society of London, 

brought by Douglass ‘‘from the mountains between Texas and California”. 

The habitat of this species extends from Western Texas, New Mexico, 

and Arizona northward throughout the Rocky Mountains to probably beyond 

the forty-ninth parallel. It occurs also in the Black Hills of Dakota, and 

specimens are in the collection from California. It is apparently a strictly 

alpine species. It is very abundant in the mountains of Colorado, occurring 

chiefly in the neighborhood of timber-line, and ranges to a considerable dis- 

tance above the forest vegetation, where it makes its home among the rocks. 

It is to some extent gregarious, like the A. marmota of Europe. 
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TABLE CXXXVI.—Measurements of seven specimens of ARCTOMYS FLAVIVENTER. 
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TaBLeE CXXXVII.—Measurements of eight skulls of ARCTOMYS FLAVIVENTER. 
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TabLe CXXXVIII.—List of specimens examined of ARCTOMYS FLAVIVENTER. 
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ARCTOMYS PRUINOSUS Gmelin. 

Hoary Marmot, 

Arctomys pruinosus GMELIN, Syst. Nat. i, 1788, 144 (= Hoary Marmot, Pennant).—Suaw, Gen. Zodl. ii, 
1801, 181 (same).—SaBIneE, Trans. Linn. Soc. xiii, 1822, 586 (same).—HarLan, Faun. Amer. 

1825, 169 (same).—RIcHARDSON, Zo@l. Journ. iii, 1828, 518; Faun. Bor.-Amer. i, 1829, 150.— 

Fiscuer, Syn. Mam. 1829, 343.—AupDuBON & BacuMAN, Quad. N. Amer. iii, 1853, 17, pl. ciii— 

BaiRD, Mam. N. Amer. 1857, 345. 

Arctomys caligatus ESCHSCHOLTZ, Zool. Atlas. ii, 1829, 1, pl. vi—R1cHARDSON, Zo6]. Beechey’s Voy. 1839, 
7, 12" (from Eschscholtz).—WaGnrr, Supp]. Schreber’s Singet. iii, 1843, 260 (from the 

same).—SCHINZ, Syn. Mam. ii, 1845, 63 (from the same).—Ross, Edinb. New Phil. Journ. xiii, 
1861, 162; Canad. Nat. and Geol. 1861, 434; Nat. Hist. Rev. 1862, 274 (north to Arctic Circle).— 

ALLEN, Proc. Bost. Soc. Nat. Hist. xvi, 1874, 294. . 

Arctomys okanaganus KING, Nar. Back’s Journ. ii, 1836, 236, pl. ii. ; 
Arctomys monax WAGNER, Suppl. Schreber’s Siiuget. iii, 1843, 260 (in part)—MippEnporerr, Sibirische 

Reise, ii, 1853, 85 (in part).—Cassin, U. S. Expl. Exped. Mamm. 1858, 35 (Fort Okanagan, 

Oregon). 
Hoary Marmot, PENNANT, Hist. Quad. ii, 1781, 130; Arct. Zo6l. i, 1784, 112; 2d ed. 1792, 129. 

Das bereifile Murmelthier, SCHREBER, Siuget. iv, 745 (from Pennant). 

Whistler, HARMON, Journ. 1820, 427. 

Speciric cuars.—Length of head and body 23.00 to 25.00; of tail to 

end of vertebrae 6.50 to 7.75; to end of hairs. 9.25 to 10.50. Above, anteri- 

orly, clear grayish-white, varied with black; posteriorly grayish-fulvous and 
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black ; below clear whitish-gray. A small occipital area and the feet black. 

Head anteriorly, with the sides of the muzzle and the chin, white or grayish- 

white, and the top of the nose generally black. Ears quite small, well 

clothed, and nearly concealed by the surrounding pelage. Tail full and round, 

with the hairs rather less than one-half of the length of the head and body. 

The hairs are yellowish-white externally, slightly varied with black, and 

dark reddish-brown basally. 

Different specimens vary in the amount of black mixed with the gray 

and in the intensity of the fulvous suffusion posteriorly. The anterior two- 

thirds of the dorsal surface is often nearly white, with a slight admixture of 

black-tipped hairs; at other times, the black and white are present in nearly 

equal proportions, while again:the black predominates. The posterior third 

of the dorsal surface, together with the tail, is generally more or less suffused 

with pale whitish-fulvous, sometimes varying to deep fulvous. The pelage 

is very soft and full, and the under fur very abundant and long. Anteriorly 

it is brownish-black at base, and clear white apically, or with a slight tinge 

of yellowish; posteriorly the basal zone is more strongly brownish, with the 

apical zone pale whitish-yellow. Many of the longer overlying hairs are 

wholly clear white; others are colored basally like the under fur, with the 

tips pure black. The lower surface is rather thinly haired, with, however, 

more or less under fur. The hairs are mostly pure white to the base; the 

scanty under fur is brownish, and shows toa greater or less extent through 

the surface hairs, giving a dingy brownish-white appearance to the ventral 

surface. Some of the long hairs are wholly black, and others are black- 

tipped. Occasionally the ventral surface is quite strongly tinged with rufous. 

In a half-grown specimen, the ventral surface is much more thickly clothed 

than in the adults. 

One specimen from Fort Yukon (collector's No. 258) has the hinder 

part of the back spotted with black and dark chestnut, arranged in large 

irregular patches. In this specimen, the whole upper surface of the head is 

black, mixed slightly with gray; the nose and the edge of the chin are also 

black. The muzzle and chin are usually white, and the top of the head 

black, but the black area is of irregular outline and of variable extent. The 

white area on the nose is sometimes very restricted, and again extends posteri- 

orly to a point opposite the>eyes, extending back laterally so as to forma 

broad band over each eye; in other specimens, the black area reaches later- 
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ally to the eyes. Generally the feet are wholly intense black, but are some- 

times more or less mixed with gray. In one specimen (No. 5603), the fore 

feet are about one-half gray and one-half black, the gray and black being 

intermixed in irregular patches; the hind feet of the same specimen are 

mostly black. In other respects than those above noted, the series of eleven 

specimens before me is quite uniformly colored. 

A. pruinosus differs from the other American species of Arctomys in 

being much larger than either, and in its wholly different coloration. In 

respect to cranial characters, it differs from A. monax not only greatly in the 

size of the skull but in the posterior convergence of the molar series, in this 

latter respect agreeing with A. flaviventer. It differs, however, quite markedly 

from both A. monax and A. flaviventer in respect to the form of the anterior 

border of the frontals. The suture separating the frontals from the nasals, 

intermaxillaries, and maxillaries forms a nearly straight line in A. prucnosus, 

while in both A. monax and A. flaviventer the nasals extend considerably 

beyond the intermaxillaries, while the latter also extend beyond the maxilla- 

ries. Hence, in A. pruinosus, the frontals terminate more anteriorly and in a 

nearly straight line, instead of being deeply and irregularly hollowed, as in 

A. monax and A, flaviventer, in which only an angular portion extends for- 

ward laterally between the intermaxillaries and nasals and the edge of the 

orbits. 

In size and coloration, A. prauinosus bears a much closer resemblance to 

the A. marmota of Europe than to either of the other American species, 

especially in coloration. A. pruinosus, however, has, like the other American 

species, a rudimentary thumb, with a small but distinct flat nail, which is 

wholly wanting in A. marmota. A. pruinosus has, however, rather the longer 

tail, and is larger. The skulls of the two also present several points of resem- 

blance, particularly in the straight or nearly straight suture between the 

frontals and the nasals, intermaxillaries, and maxillaries. 

The Hoary Marmot was first described by Pennant* in 1781, from a 

specimen (as Richardson tells us) in the Leverian Museum, said to have been 

brought from Hudson’s Bay. ‘That specimen”, adds Richardson, ‘is now 

*« Marmot. With the tip of the nose black; ears short, and oval; cheeks whitish: crown dusky 
and tawny: hair in all parts rude and long; on the back, sides, and belly, cinereous at the bottoms, 

black in the middle, and tipped with white, so as to spread a hoariness over the whole: legs black: 

claws dusky: tail full of hair, black and ferrnginous. Size of the preceding [Maryland Marmot]. 

Inhabits the northern parts of North America.” 
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lost, and the species does not appear to have come under the notice of any 
other naturalist.”. Gmelin’s name Arctomys pruinosus was based wholly on 
Pennant’s description of the Hoary Marmot, as are all subsequent references 
to this species down to 1829, when Richardson added some further informa- 

tion to the history of the species. He identified with it the Whistler of 
Harmon, and says, if this reference is correctly made, “we may soon hope to 
know more of it, for the traders who annually cross the Rocky Mountains 
from Hudson's Bay to the Columbia and New Caledonia are well acquainted 

with it.” He later adds that ‘‘Mr. Macpherson describes one killed in the 
month of May on the south branch of the Mackenzie as follows:—‘It was 

275 inches long, of which the head 24, and the tail 84. It is, I think, of 

the same genus with the Quebec Marmot. In the fore-teeth, and in the 

shape of the head and body, it resembles a beaver. The hair, especially 

about the neck and shoulders, is rough and strong. The breast and shoulders, 

down to the middle of the body, is of a silver-gray colour; the rest of the 

body and the brush are of a dirty yellowish or brown. The head and legs 

are small and short in proportion to the body,’ 

“Mr. Harmon represents them as about the size of a badger, covered 

with a beautiful long silver-gray hair, and having long bushy tails. Mr. Drum- 

mond says they resemble the badger of the plains (Meles Labradoria) in 

colour, but are of rather smaller size.”* The animal thus indicated is rep- 

resented by a considerable series of specimens in the collection of the 

National Museum, mostly from Arctic America. The Arctomys pruinosus of 

the present article is unquestionably the Arctomys pruinosus of Richardson, 

and there seems to me to be no reason to question the reference of the Hoary 

Marmot of Pennant, and hence the Arctomys pruinosus of Gmelin, to the 

same species. 

In 1829, the year following the publication of Richardson’s first notice 

of his Arctomys pruinosus, Eschscholtz figured and described an Arctomys 

caligatus from specimens obtained near Bristol Bay, on the northwest coast, 

which is unquestionably referable to the Arctomys pruinosus of Richardson. 

Richardson himself, in 1839, notes the great resemblance between the two 

animals. In 1836, King, in the Narrative of Captain Back’s Overland Expe- 

dition to the Arctic Sea, redescribed the species as Arctomys okanaganus. 

Of this species Richardson says, in the Zoblogy of Beechey’s Voyage (p. 12*), 
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under the head of A. caligatus:—“There is a living animal of this species now 

in the Zoological Gardens. It was brought to England by Mr. King, Surgeon 

to Captain Back’s overland Expedition, and is figured and described in his 

recent work under the appellation of Arctomys ochanaganus. derived from the 

river upon whose banks it was caught. The Arctomys pruinosus of Pennant 

is perhaps the same with caligatus, but the brief account of it in Arctic 

Zodlogy is insufficient to determine.” This specimen, as Audubon and Bach- 

man inform us, is also the original of their Arctomys pruinosus, to which they 

likewise refer the A. caligatus of Eschscholtz. 

Middendorff, in 1851, partly from a comparison of descriptions and fig- 

ures and partly upon theoretical grounds, considered the large Marmot of 

Kamtschatka as specifically identical with the A. pruinosus of Audubon and 

Bachman, both of which (including also the A. empetra of authors and the 

A. melanopus of Kuhl) he considered as identical with A. monax. Hence he 

strangely employs this name for the designation of the Kamtschatkan species, 

previously named A. camtschatica by Brandt. At the same time, he was 

inclined to regard the A. caligatus, owing mainly to differences of color, as dis- 

tinct from the Kamtschatkan Marmot and from the A. monaz of North America. 

Dr. Richardson, apparently on the authority of Harmon and the fur 

traders, gave the range of A. pruinosus as extending from latitude 46° to 62° 

in the Rocky Mountains. Pennant’s specimen is said to have come from 

Hudson’s Bay, and there are specimens in the present collection from Wash- 

ington Territory, Forts Good Hope, Liard, and Yukon, in the Mackenzie 

River District, and from Fort Henry, Alaska. Ross gives its range as extend- 

ing northward to the Arctic Circle. It hence probably ranges from the 

Columbia River northward, west of the Rocky Mountains to the Barren 

Grounds, thence eastward to Lake Athabasca, and possibly to Hudson’s Bay. 

All the specimens in the collection of the National Museum, however, from 

the region about Hudson’s Bay, belong to A. monaz. 

TABLE CXXXIX.—Measurements of three specimens of ARCTOMYS PRUINOSUS. 
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TABLE CXL.—WMeasurements of seven skulls of ARCTOMYS PRUINOSUS. 
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TaBLe CXLI.—List of specimens examined of ARCTOMYS PRUINOSUS. 
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EXTINCT AMERICAN SCIURIDZ. 

Many species of extinct Rodents have recently been made known by 

Dr. Leidy and Professors Marsh and Cope from the Tertiary deposits of 

59 M 
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Nebraska, Wyoming, Utah, Colorado, and New Mexico, as well as from bone- 

caves and Quaternary deposits of the Kast. Within the last six years, 

more than fifty species have been named, but very few of them can be 

said to have been characterized, owing to the imperfect nature of the mate- 

rials from which they have been made known. In 1873, Dr. Leidy described 

and figured remains of six species in his great work entitled “Contributions 

to the Extinet Vertebrate Fauna of the Western Territories”,* of which four 

were referred to the Sciuride and two doubtfully to the Muride. Professor 

Marsh, in 1871 and 1872, gave preliminary descriptions, without figures, of 

ten or twelve species, in the American Journal of Science and Arts (vols. i 

and iv, 3d series), of which a large part are doubtless referable to the Sciuride, 

but in many instances no conjecture is offered respecting their affinities. In 

nearly every case, the species were described from one or two imperfect jaw 

fragments, containing one or more molar teeth, but in one or two instances 

merely from isolated molars. Professor Cope, in various papers, has described 

a still larger number, making altogether about fifty-four species, and six- 

teen genera, all more or less imperfectly indicated. In many cases, owing 

to the fragmentary and extremely unsatisfactory nature of the remains on 

which the diagnoses have necessarily been based, the affinities of many of 

the genera can scarcely be even conjectured. Some are positively referable 

to the Muride, others to the Castoridea, Leporidz, and Hystricide, while many 

others are unquestionably referable to the Sccwride. Other remains belong 

to families unrepresented in the existing fauna, as the IJschyromyide and 

Castorovdide. 

Remains of Giires have been found in great variety in the Tertiary (Eocene) 

deposits of the Upper Green River and its tributaries, and in portions of Col- 

orado, Dakota, and Nebraska. Other remains, in part referable to species 

still existing, but mainly to extinct species of existing genera, have been found 

in the caves of Pennsylvania and Virginia, and in the crevices of the lead- 

bearing rocks of Illinois and Wisconsin in deposits of Quaternary age. In 

a few instances, as in the case of Palgolagus in Colorado, large numbers of 

specimens of the same species have been found, but generally the species are 

known as yet from merely a few imperfect fragments of jaws. 

In respect to the Sciuride, the bone-caverns of Pennsylvania and Vir- 

gimia have afforded remains of extinct species of Tamias and Sciurus, but, 

* inal Reports of the U. 8. Geol. Surv. Terr. vol. i, Fossil Vertebrates, part i, 1873. 
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with possibly one exception,* the remains from the Tertiary deposits of the 

West belong to wholly extinct genera. The genera of this family, most abun- 

dant in the Eocene deposits, and which may be unquestionably referred to 

the Sciuride, are Paramys and Sciuravus, which are not apparently very dis- 

tantly related. The remains referred to these genera indicate species ranging 

in size from animals smaller than Sciwrus hudsonius to those one-fourth larger 

than Arctomys monax. Other apparently Sciurine forms are the genera Tazx- 

ymys Marsh, Tillomys Marsh, Heliscomys Cope, and possibly Colonomys 

Marsh, and some of the species referred to Gymnoptychus Cope. Gymno- 

ptychus chrysodon is said to lack postorbital processes, which at once excludes 

it from the Sciurzde, although the genus has been referred by its author to 

this family, together with Ischyromys Leidy.t 

As the majority of the extinct species of Sciwrid@ have been described 

from merely lower-jaw fragments, it is not unlikely that, if they ever become 

better known, some of the larger genera, as Paramys, Sciuravus, and Gym- 

noptychus, will be found to embrace species not strictly congeneric; it being 

presumable from analogy that species ranging in size from the size of a large 

Mouse to that of a large Marmot will hardly prove to be referable to the 

same genera. 

The subjoined account of the extinct forms of Sciurid@ is necessarily, 

from the circumstances of the case, merely a compilation from the original 

authorities. All that is aimed at is to give a connected synopsis of the sub- 

ject, embracing the leading characteristics of the described forms, with their 

localities of occurrence, their approximate size, a notice of the data on which 

our knowledge of them at present rests, and references to the original papers 

in which they have been described or noticed. This, owing to the scattered 

state of the literature of the subject, it has been thought might prove useful 

to the general student and also to specialists. 

SCIURUS CALYCINUS Cope. 

Sciurus calycinus Core, Proc. Amer. Phil. Soc. xii, 1871, 86. 

Described from ‘“‘two imperfect rami of the lower jaw, with the incisor 

and first, second, and third inferior molars zz situ”, found in the Port Ken- 

* Professor Cope refers one species from Colorado, described first as a Paramys, to Sciurus, remark- 

ing that the remains thus referred do “not differ in any degree from corresponding parts of the existing 

Squirrels”.—( Ann. Rep. U. S. Geol. Surv. Terr. for 1873 (1874), p. 475.) 

t Ibid. p. 474. 
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nedy bone-cave, Montgomery County, Pennsylvania. These remains indicate 

a species much larger than S. panolius Cope, and agreeing in size with S. 

hudsonius, to which it seems not unlikely referable. 

SCIURUS PANOLIUS Cope. 

Sciurus panolius Cope, Proc. Amer. Phil. Soe. xi, 1869, 174, pl. iii, fig. 5. 

This species is based on a portion of a mandibular ramus ‘‘containing 

two molar teeth, and the included portion of the incisor, the coronoid and 

vertical ramus being lost”. It is from the caves of Wythe County, Virginia. 

This fragment indicates a species about two-thirds the size of Sciwrus hud- 

sonius, and appears to differ considerably in other respects from the corre- 

sponding portion of the lower jaw of S. hudsonius. While its size is that of 

Tamias striatus, it is a true Sciurus, and the smallest species of the genus 

thus far known from North America. 

SCIURUS RELICTUS Cope. 

“ Paramys relictus Corn, Synop. New Vert. of Colorado, 1873, 3.” 

Sciurus relictus Cope, Ann. Rep. U. 8. Geol. Sury. Terr. for 1873 (1874), 475. 

“Size that of the Chickaree (Sciwrus hudsonius).” Described from ‘two 

left mandibular rami, with all the teeth complete”. Said to ‘not differ in 

any degree from corresponding parts of the existing Squirrels”. Found in 

the ‘Tertiary of Colorado”, the exact locality not being given. 

TAMIAS LAVIDENS Cope. 

Tamias levidens COPE, Proc. Amer. Phil. Soc. xi, 1869, 174. 

This species, described from ‘the distal half of a mandibular ramus”, 

with the first molar teeth in place, is too imperfectly known to enable one to 

say much respecting its character or affinities. Its size seems to have been 

that of 7. s¢rzatus, from which species it, however, differs in several important 

particulars. In TZ. devidens, the first lower molar has two anterior cusps, as 

in T. lateralis and T. asiaticus var. quadrivittatus, instead of the single one 

seen in J. striatus and T. harrisi. The portion of the ramus anterior to the 

molars is also slenderer than in JT. séviatus, and the incisors lack the fine stri- 

ations of the anterior surface seen in the last-named species, but have ‘three 

narrow grooves on the outer longitudinal angle”. From the bone breccias of 

caves, Wythe County, Virginia. 
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ARCTOMYS VETUS Marsh. 

Arctomys vetus Marsu, Amer. Journ. Sci. and Arts, 3d ser. ii, 1871, 121. 

About one-third as large as Arctomys monax. Described from a near! y 

perfect lower jaw and other remains. Lower incisors with a shallow median 
groove on the anterior surface. Loup Fork, Northern Nebraska; Pliocene. 

Gmnus PARAMYS Leidy. 
Paramys Lewy, Proc. Acad. Nat. Sci. Phila. 1871, 231; Ann. Rep. U. S. Geol. Sury. Terr. for 1871 (1872), 

357; Extinct Vert. Fauna, 1873, 109. 

Although half a dozen or more species of Paramys have been de- 

scribed, the genus is thus far known only fronf more or less imperfect 

mandibular rami. It was first described by Dr. Leidy, in 1871, from remains 

discovered by Dr. Carter in Tertiary deposits near Fort Bridger, Utah, who 

recognized three species from as many fragments of lower jaws. Professor 

Marsh and Professor Cope have each since described a single additional 

species from the Tertiary of Western Wyoming and Colorado. The largest 

of these species (Paramys robustus Marsh) exceeds in size the common 

Marmot (Arctomys monax), while the smallest (Paramys relictus Cope, per- 

haps not strictly referable to this genus) is not larger than the common Chick- 

aree (Sciurus hudsonius). As in all the other genera of the Sccuride, the 

lower grinding teeth are four in number on each side, with short, square, 

tuberculate, enameled crowns, with the same concave surface and tuberculate 

corners as in other genera. 

“The lower jaw is proportionally shorter and deeper than in most known 

Rodents, the reduction in length being mainly due to a less development of 

that part of the bone in advance of the molars. To compensate for differ- 

ence in length, and to make room to accommodate the incisors, these teeth 

reach farther back than usual. In Squirrels and Marmots their posterior 

extremity reaches a short distance behind and beneath the last molar. In 

Paramys it reached further backward, upward, and externally to a level with 

the crown of the last molar. The jaw in advance of the molars is not. only 

short compared with the usual condition in most known Rodents, but the 

acute edge of the hiatus between the molars and incisors is almost on a 

level with the alveoli of the teeth, instead of forming a deep concave notch, 

so conspicuous a feature of the jaw of the Gnawers generally. The ridge 

defining the muscular fossa on the back part of the jaw is strongly pronounced, 

indicating powerful masticatory muscles.’—( Leidy.) 
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PARAMYS ROBUSTUS Marsh. 

Paramys robustus Marsu, Amer. Journ. Sci. and Arts, iv, 1872, 218. 

One of the largest of the known species of Paramys, being “somewhat 

larger than the common Woodchuck (Arctomys monax Gmel.)”. Described 

by Professor Marsh from “two lower molars” and “other less important 

remains”. Lower Tertiary deposits of Grizzly Buttes and Henry’s Fork, 

Wyoming. 
PARAMYS LEPTODUS Cope. 

Paramys leptodus Cork, Pal. Bull. no, 12, 1873, 3. 

“About the size of P. delicatus Leidy, and P. robustus Marsh, but with 

smaller incisors, which have little more than half the diameter of the same 

tooth in those species. The molars have two anterior separate, and three 

posterior contiguous cones, the median smallest. The anterior and posterior 

of both sides separated by a deep excavation. The anterior tooth is peculiar 

in its greater compression. The posterior tubercles are not separated, and 

the anterior inner situate behind the outer, and connected with the posterior 

inner by a concave ridge.” Length of the molar series 221"; antero-pos- 

terior diameter 38™"; transverse 24". Described from a right mandibular 

ramus with all the teeth preserved. South Bitter Creek, Wyoming. 

PARAMYS DELICATUS Leidy. 

Paramys delicatus Lripy, Proc. Acad. Nat. Sei. Phila. 1871, 231; Ann. Rep. U. 8. Geol. Surv. Terr. for 1871 

(1872), 357; Extinct Vert. Fauna (Final Rep. U. 8. Geol. Sury. Terr. vol. i), 1873, 110, 335, 

pl. vi, figs. 23-25.—CopE, Pal. Bull. no. 12, 1873, 4. 

Size about one-fourth less than Arctomys monaz. Length of the lower 

molar series 0.75 of an inch; antero-posterior diameter of the lower incisor 

0.17; transverse diameter 0.13. Eocene beds near Fort Bridger (Leidy), and 

Black’s Fork, Southwestern Wyoming (Cope). Described and figured by 

Dr. Leidy (¢. c.) from two specimens sent to him by Dr. Carter, “‘ consisting 

of portions of the right and left sides of the lower jaw, containing most of 

the molars and portions of the incisors”. 

PARAMYS DELICATIOR Leidy. 

Paramys delicatior Leipy, Proc. Acad. Nat. Sci. Phila. 1871, 231; Ann. Rep. U.S. Geol. Surv. Terr. for 1871 
(1872), 357; Extinet Vert. Fauna, 1878, 110, 335, pl. vi, figs. 26, 27, pl. xxvii, figs. 16-18.— 
Corr, Pal. Bull. no. 12, 1873, 4. ; 

Rather smaller than the preceding, and collected by Dr. Carter from 

the same locality. Length of the lower molar series 0.62 of an inch; antero- 
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posterior diameter of lower incisor 0.17; transverse 0.125. Described and 

figured by Dr. Leidy (/. c.) from the greater portion of a left mandibular 

ramus and several detached molar teeth. From Fort Bridger, Utah, and also 

reported by Professor Cope (¢. c.) from Cottonwood Creek and Black’s Fork, 

Southwestern Wyoming. 

PARAMYS DELICATISSIMUS Leidy. 

Paramys delicatissimus Lewy, Proc. Acad. Nat. Sci. Phila. 1871, 231; Ann. Rep. U. 8. Geol. Surv. Terr. for 

1871 (1872), 357; Extinct Vert. Fauna, 1873, 112, 335, pl. vi, figs. 28, 29.—Corr, Pal. Bull. 

no. 12, 1873, 4. 

Smaller than either of the preceding, and from the same localities. 

Length of the lower molar series 0.50 of an inch ; antero-posterior diameter 

of the lower incisor 0.125; transverse 0.083. Described and figured by Dr. 

Leidy (Z. ¢.) from “the greater portion of the right ramus of a lower jaw, 

containing all the molars, and a second specimen consisting of a small frag- 

ment of another lower jaw containing the second molar”. Fort Bridger 

(Leidy) and Black’s Fork (Cope). 

Genus SCIURAVUS Marsh. 

Sciuravus Marsn, Amer. Journ. Sci, and Arts, 3d ser. ii, 1871, 122. 

Upper molars with two pairs of tubercles, and a minute intermediate 

cone on the outer edge. The lower incisors extend below the entire molar 

series. 

SCIURAVUS NITIDUS Marsh. 

Sciuravus nitidus Mansu, Amer. Journ. Sci. 3d ser. ii, 1871, 122—Leyy, Ann. Rep. U. 8. Geol. Sury. Terr. 

for 1871 (1872), 358. 

“About the size of the Brown Rat (Mus decumanus).” Described from 

a portion of an upper jaw containing the last three molars. Found at Grizzly 

Buttes, near Fort Bridger, Wyoming. 

SCIURAVUS UNDANS Marsh. 

Sciwravus undans Mansu, Amer. Journ. Sci. and Arts, 3d ser. ii, 1871, 122.—Letpy, Ann. Rep. U.S. Geol. 

Surv. Terr. for 1871 (1872), 358. 

Paramys undans Corr, Pal. Bull. no. 12, 1873, 4. 

Rather larger than the Brown Rat (Mus decwmanus); smaller than 

Paramys delicatissimus Leidy. Described by Professor Marsh (/. c.) from a 

portion of a lower jaw containing the incisors and the first three molars, from 
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Grizzly Buttes, Wyoming. Cited by Professor Cope as also occurring on the 

Upper Green River. Professor Cope considers this species as generically 

identical in dentition with Paramys, to which genus he refers it, as above 

cited. 
SCIURAVUS PARVIDENS Marsh. 

Sciuravus parvidens Marsu, Amer. Journ. Sci. and Arts, 3d ser. iv, 1872, 220, 

Half the size of Sczuravus undans, with the lower incisor more convex 

in front than in that species. Described from a “lower jaw containing the 

third molar, and part of an upper jaw with the penultimate molar, and sev- 

eral isolated teeth”. From Henry’s Fork and Grizzly Buttes, Wyoming. 

1SCIURAVUS —— Leidy. 

? Sciuravus —— Letpy, Extinct Vert. Fauna, 1873, 113, 335, pl. vi, fig. 30. 

Size of the last. Described and figured by Dr. Leidy (¢. c.) from part 

of a mandibular ramus, containing the third molar and the alveoli of the sec- 

ond and fourth molars, from Grizzly Buttes, Wyoming. Referred doubtfully 

to this genus by Dr. Leidy, it being considered by him as not referable to 

Paramys: 

GENus HELISCOMYS Cope. 

Heliscomys Corn, “‘Synop. New Vert Colorado, 1873, 3”; Ann. Rep. Geol. Surv. Terr. for 1873 (1874), 475. 

‘Tnferior molars four; the crowns supporting four isolated cones in 

pairs. This genus is only known from mandibular rami. These resemble in 

their dental structure some of the Muride, but the number of molars is 

more, as in Sciuride.” 

HELISCOMYS VETUS Cope. 

Heliscomys vetus Corn, “Synop. New Vert. Colorado, 1873,4”; Ann. Rep. Geol. Surv. Terr. for 1873 

(1874), 475. 

Smaller than Sciurus hudsonius. ‘The least mammal of the fauna to 

which it pertains.” ‘ First molar with only three cones; all the molars except 

the first with a broad continuous cingulum on the external side. Ramus 

rather stout; incisor-teeth very slender, elongate, slightly compressed, with 

parallel sides and convex anterior surface.” From the “Tertiary of Colorado”. 

GENUS MYSOPS Leidy. 

Mysops Leipy, Proc. Acad. Nat. Sci. Phila. 1871, 232; Ann. Rep. U.S. Geol. Sury. Terr. for 1871 (1872), 

357; Extinet Vert. Fauna, 1873, 111. 

“The jaw in its form, proportions, and construction, and the number of 

| 
7 
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teeth and their relative position, agree with the conditions in Paramys, but 

the form of the molars is sufficiently different to refer the specimen to a dif- 

ferent genus, for which the above name has been proposed. The [lower] 

molar teeth, as in Paramys, are four in number, inserted each by a pair of 

fangs. ‘The crowns are quadrate and invested with enamel. The triturating 

surface, instead of being constructed like that of the Squirrels, is more like 

that of the Rats. .... The crown of the third molar exhibits two trans- 

verse lobes, or ridges, joined by an intermediate narrow ridge, and the inner 

surface of the lobes include a trilateral tubercle. .... The last molar ex- 

hibits three transverse ridges or lobes, of which the anterior is the thickest, 

the middle one the thinnest, and the posterior the shortest. .... The anterior 

molar of Mysops, like the last one, is more elongated fore and aft than the two 

succeeding molars, but is proportionally of less size than in the Rats, and has 

not three fangs, as in these animals. .... The jaw is proportionately deep 

and short, compared with that of the Rat. The masseteric fossa is deep, and 

defined by a rectangle, the apex of which reaches as far forward as the posi- 

tion of the third molar tooth. The border of the jaw at the hiatus in advance 

of the molars extends nearly ona level from their alveoli to that of the inci- 

sor.’ The skull remains unknown. Described from remains found by Dr. 

Carter at Grizzly Buttes, Wyoming. 

Animals of small size, scarcely larger than the common Mouse (Mus 

musculus). 

This genus was doubtfully referred by Dr. Leidy, in 1873, to the Murida, 

but its affinities are apparently more Sciurine than Murine. 

MYSOPS FRATERNUS Leidy. 

Mysops fraternus Leipy, Extinct Vert. Pauna, 1873, 112, 336, pl. xxvii, figs. 14, 15. 

Size of the common Mouse (Mus musculus). Described from a portion 

of a right ramus of a lower jaw containing the last three molars. Length 

of the molar series about 0.26 of an inch; depth of the jaw at the third molar 

0.21. Grizzly Buttes, Wyoming. 

MYSOPS MINUTUS Leidy. 

Mysops minutus LEIDy, Proc. Acad. Nat. Sci. Phila. 1871, 232; Ann. Rep. U. 8. Geol. Surv. Terr. for 1871 

(1872), 357; Extinct Vert. Fauna, 1873, 111, 336, pl. vi, figs. 31, 32. 

Size of the last. Described from a ramus of the lower jaw, containing 

two molars. Grizzly Buttes, Wyoming. 
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Genus COLONYMYS Marsh. 

Colonomys Marsu, Amer. Journ. Sci. and Arts, 3d ser, iv, 1872, 220, 

Known only from several isolated molar teeth of an apparently Sciurine 

character. 
COLONYMYS CELER Marsh. 

Colonomys celery Marsu, Amer. Journ. Sci. and Arts, 3d ser. iv, 1872, 220. 

About half the size of the Brown Rat (Aus decumanus). Known, like 

the genus, only from a few detached molar teeth, from the Tertiary deposits 

of Henry's Fork, Wyoming. 

Genus TAXYMYS Marsh. 

Taxynys Marsu, Amer. Journ. Sci. and Arts, 3d ser. iv, 1872, 219. 

Apparently allied to the true Squirrels, but too imperfectly known to 

admit of characterization. 

TAXYMYS LUCARIS Marsh. 

Taxymys lucaris Marsu, Amer. Journ. Sci. and Arts, 3d ser. iv, 1872, 219. 

Rather smaller than the Flying Squirrel (Sccwropterus volucella). De- 

scribed from a portion of an upper jaw, with the first two molars in place, 

and from a vertebra supposed to belong to the same animal. First upper 

premolar very small, as in the Arboreal, Flying, and Ground Squirrels, with 

a similar conformation of the triturating surface. From Tertiary deposits, 

Henry’s Fork, Wyoming. 

Genus TILLOMYS Marsh. 

Tillomys Marsu, Amer, Journ. Sci. and Arts, 3d ser. iv, 1872, 219. 

T'wo species, differing mainly in size, are referred to this genus, described 

from very unsatisfactory fragments of lower jaws. Very little is known 

respecting the characters of the group. 

TILLOMYS SENEX Marsh. 

Tillomys senec Marsu, Amer. Journ. Sei. and Arts, 3d ser. iv, 1872, 219. 

“About the size of a rat.” Length of the lower molar series 117; 

depth of the lower jaw at the second molar 5™". Described from a lower- 

jaw fragment, having the second molar in place. The jaw is described as 
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slender, with the tubercle at the anterior margin of the masseteric fossa under 

the centre of the second molar. The crown of the tooth has an anterior 

transverse crest and a pair of posterior tubercles. From the lower Tertiary 

deposits, Henry’s Fork, Wyoming. 

TILLOMYS PARVUS Marsh. 

Tillomys parvus MarsH, Amer. Journ. Sci. and Arts, 3d ser. iv, 1872, 219. 

Considerably smaller than the preceding. Length of lower molar series 

7.1™™. Described from a similar imperfect lower-jaw fragment containing 

the second molar, from Grizzly Buttes, Wyoming. 
_ 
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SYNOPTICAL LIST OF THE EXTINCT RODENTIA OF NORTH 
AMERICA. 

By J. A. ALLEN. 

The following list is intended to include all of the extinet Rodentia of North 

America described prior to 1877. The Sciuromorphs, Hystricomorphs, and Leporid, 

having been nearly all noticed at some length in the preceding pages of the present 

series of monographs, it is deemed sufficient in the present connection to cite the 

earlier pages of the present work, wherein they are more fully noticed. In respect 

to the others, references are here given to the papers and works wherein they were 

originally described or subsequently noticed, together with short notices of their lead- 

ing characteristics so far as they are at present known. With our present imperfect 

knowledge of the extinct forms here enumerated, it is impracticable to attempt any- 

thing more than a compilation of the species as described by authers. 

GLIRES SIMPLICIDENTATI. 

SCIUROMORPHA. 

SCIURID/. 

SCIURUS CALYCINUS Cope. See anted, p. 931. 

SCIURUS PANOLIUS Cope. See anted, p. 982. 

SCIURUS RELICTUS Cope. See anted, p. 932. 

TAMIAS LAVIDENS Cope. See anted, p. 932. 

ARCTOMYS VETUS Marsh. See anted, p. 933. 

PARAMYS ROBUSTUS Marsh. See anted, p. 934. 

PARAMYS LEPTODUS Cope. See anted, p. 934. 

PARAMYS DELICATUS Leidy. See anted, p. 934. 

PARAMYS DELICATIOR Leidy. See anted, p. 934. 

PARAMYS DELICATISSIMUS Leidy. See anted, p. 935. we 
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SCIURAVUS NITIDUS Marsh. | See anted, p. 935. 

SCIURAVUS UNDANS Marsh. See anted, p. 935. 

SCIURAVUS PARVIDENS Marsh. See anted, p. 936. 

? SCIURAVUS —— Leidy. See anted, p. 936. 

Incerte sedis. 

HELISCOMYS VETUS Cope. See antcd, p. 936. 

MYSOPS FRATERNUS Leidy. See anted, p. 937. 

MYSOPS MINUTUS Leidy. See anted, p. 937. 

COLONYMYS CELER Marsh. See anted, p. 938. 

TAXYMYS LUCARIS Marsh. See anted, p. 938. 

TILLOMYS SENEX Marsh. See anted, p. 938. 

TILLOMYS PARVUS Marsh. See anted, p. 939. 

CASTORIDA. 

EUCASTOR TORTUS Leidy. See anted, p. 451. 

STENEOFIBER NEBRASCENSIS Leidy. See anted, p. 453. 

STENEOFIBER PANSUS Cope. See anted, p. 455. 

ISCHYROMYIDZi. 

The family Ischyromyide was recently proposed by Mr. E. R. Alston* for the recep- 

tion of Dr. Leidy’s genus Ischyromys. Mr. Alston’s diagnosis of the group, based on 

Dr. Leidy’s figures and descriptions of his Ishchyromys typus, is as tollows :—‘ Dentition 

as in Seiuride. Skull resembling Castoride, but with the infraorbital opening large, 

a sagittal crest, no postorbital processes, palate broad, basioccipital keeled ”.t 

Genus ISCHYROMYS Leidy. 

Ischyromys Lewy, Proc. Acad. Nat. Sci. Phila. 1856, 89. 

ISCHYROMYS TYPUS Leidy. 

Ischyromys typus Lerpy, Proce. Acad. Nat. Sci. Phila. 1856, 89; 1857, 89; Journ. Acad. Nat. Sci. Phila. 2d 

ser. Vil, 1869, 335, 405, pl. xxvi, figs. 1-6. - 

About the size of a Muskrat (Fiber zibethicus). Form of the skull somewhat 
resembling that of the Beaver (Castor fiber), but the interparietal region is greatly 

narrowed, more even than in the Muskrat, with the frontal relatively wider. The infra- 
orbital opening was apparently as large as in the Muskrat. Upper grinding teeth five, 

‘constructed after the plan of those of the Squirrel family”. 
The lower grinders, four in number, also resemble those of the Sciwride, and the 

lower-jaw fragments are described as resembling the corresponding portions of the jaw 

of a Squirrel; “but the impression of the masseter is comparatively feeble, and only 

reaches as far forward as the position of the back part of the second molar tooth”. 

* Proc. Zool. Soc. Lond. 1876, 78. 

t Mr. Alston adds in a foot-note :—“ It seems probable that Pseudomys Cope [ = Pseudotomus Cope} 

(Proc. Amer. Phil. Soc. 1872, 467), from ihe Eccene of North America, may belong to this family.” 
(ALsTON, I. ¢.) 
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The species was described from the greater portion of a skull and several fragments 

of lower jaws, discovered by Dr. Hayden in the Mauvaises Terres of Bear Creek (a 

tributary of the Sheyenne River) and White River, in beds of Miocene age. 

The genus has been referred by Dr. Leidy and Professor Cope to the Sciuride, but 

evidently pertains to a distinct family, as shown by the large infraorbital foramina, the 

absence of postorbital processes, the great interparietal constriction of the skull, ete. 

Incerte sedis.* 

GENUS GYMNOPTYCHUS Cope. 

Gymnoptychus Corr, Pal. Bull. no. 16, 1873, 5; “Ann. Rep. U.S. Geol. Surv. Terr. tor 1873 (1874), 476. 

“The essential features are, dentition; I. 4; C. 8; M.4; the molars with two cres- 

cents on the inner side above, each of which gives rise to a cross-ridge to the outer 

margin. In the mandibular series the crests and crescents have a reversed relation. 

No cementum.” Gymnoptychus chrysodon, the first species referred to this genus by its 

describer, is said to have no postorbital processes. The skull is said to be broad and 

stout, but not depressed, with the muzzle broad and short, and *‘the front” (frontal 

region?) moderately contracted. While its dentition is somewhat Sciurine, the absence 

of postorbital processes renders its reference to the Sciwride quite doubtful, although it 
has been thus referred by Professor Cope.t Several species of this genus have been 

described by Professor Cope from the “ Tertiary of the Plains”; but their exact locality 

of occurrence is not indicated. ¢ 

GYMNOPTYCHUS CRYSODON Cope. 

Gymnoptychus crysodon Cory, Pall. Bull. no. 16, 1873, 5. 

“ First upper molar a single cone. Incisors quite compressed. First inferior molar 

a broad oblong, the cusps opposite, the anterior close together. The two posterior 

cross crests do not form a V, the anterior being interrupted at the cusp. There is ¢ 

delicate tubercle between the outer cusps of the three last molars. The incisor is com- 

pressed, the anterior and outer faces being separated by an angle.” 

GYMNOPTYCHUS NASUTUS Cope. 

Gynnoptychus nasutus Core, Pal. Bull. no. 16, 1873, 6. 

Muzzle much compressed; nasal bones flat, extending beyond the upper incisors. 

Much smaller than the last, with the first molar narrower. Inferior molars with two 

cross-crests and two cingulz from the exterior cones, each posterior crest terminating 

in an interior cone. 

GYMNOPTYCHUS TRILOPHUS Cope. 

Gymnoptychus trilophus Cor¥, Pal. Bull. no. 16, 1873,6; Ann. Rep. U.S. Geol. Sury. Terr. for 1873 (1874), 476 

Intermediate in size between the two preceding. Molars with two cross-erests, not 

connected by cingula. 

GYMNOPTYCHUS MINUTUS Cope. 

Gymnoptychus minutus Cork, Pal. Bull. no. 16, 1873, 6; Ann. Rep. U.S. Geol. Sury. Terr. for 1873 (1874), 476. 

Very small, scarcely larger than a House Mouse (Jlus musculus), and differs from 

the others somewhat in dentition. 

* The genera next following (Gymnoptychus and Pseudotomus) are evidently Sciuromorphs, aud may 

both be referable to the family Ischyromyide. 

t Ann. Rep. U. 8S. Geol. and Geog. Sury. Terr. for 1873 (1874), 474. 

} Professor Cope, in his second notice of this genus (I. ¢.), says, ‘Two species are known, a larger 

and a smaller”; and then follow notices of G. trilophus and G. minutus, with no reference whatever to 

G.erysodon and G. nasutus, described by him at the same time G. trilophus and G. minutus were described! 

60 M 
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GENUS PSEUDOTOMUS Cope. 

Pseudotomus Corr, Proc. Amer. Phil. Soc. 1872, 467; U. S. Geol. Surv. Terr. 6th Ann. Rep. (for 1872), 

1873, 610. 

Skull depressed; zygomata considerably expanded; muzzle broad, but litéle ele- 

vated, with the nasal meatus between the alveoli of the upper incisors ; frontals very 

short, the superciliary margin and orbits small, and without postorbital processes ; 

temporal fosse large, converging posteriorly, and greatly contracting the brain case 

behind the orbits; infraorbital foramen rather small, circular, and placed low down 

near the alveolar border; upper incisors relatively small, in form much as in Arctomys, 

but more widely separated; molars probably 3. 

This genus was first referred by its describer to the order Edentata, but later was 

considered as ‘allied to, if not actually a member of, the Sciuride”. The breadth and 

depression of the skull are said to remind one of Arctomys, from which, however, it 

differs in the contraction of the skull between the orbits, in this respect more resembling 

Fiber. It seems also in this and in other respects to strongly recall Ischyromys. The 

lateral separation of the incisors, both superior and inferior, is referred to as a marked 

peculiarity. Known from a single imperfect skull and one or two mandibular fragments 

from the Bad Lands of Cottonwood Creek. 

PSEUDOTOMUS HIANS Cope. 

Pseudotomus hians Core, Proc. Amer. Phil. Soc. 1872, 467; U. S. Geol. Surv. Terr. 6th Ann. Rep. (for 1872), 

1873, 611. 

The single imperfect skull from which the present species is known is said to indi- 

cate an animal of “about the size of an Agouti”. From the Fort Bridger Eocene. 

MYOMORPHA. 

MURIDZ. 

Genus EUMYS Leidy. 

Eumys Lewy, Proc. Acad. Nat. Sci. Phila. 1856, 90. 

EUMYS ELEGANS Leidy. 

ELumys elegans Leroy, Proc. Acad. Nat. Sci. Phila. 1856, 90; 1857, 89; Journ: Acad. Nat. Sci. 2d ser. vii, 
1869, 342, 407, pl. xxvi, figs. 12, 13.—Core, Rep. U. 8. Geol. and Geog. Sury. Terr. for 1873, 

1874, 474. 

The genus and species were described by Dr. Leidy from a specimen discovered by 

Dr. Hayden in the Bad Lands of Bear Creek, ‘“‘consisting of a portion of the left side 
of a lower jaw”. This jaw-fragment is said to indicate ‘an animal approaching in 

size the Brown Rat (J/us decumanus)”, and to agree in form and constitution with the 

corresponding portion of the jaw of that animal. 

EUMYS LOXODON Cope. 

Hesperomys loxodon Cop®, Proc. Acad. Nat. Sci. Phila. 1874, 150. 

Eumys loxodon Corr, Ann. Rep. Chf. Engineers, 1874, 605; ib. App. LL, 1. 

Based on an entire mandibular ramus, with all the teeth preserved, from the Santa 

Té marls. Similar to the L. elegans of Leidy. 

NEOTOMA MAGISTER Baird. See anted, p. 29 

x 
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ARVICOLA (ISODELTA) SPEOTHEN Cope. 

Arvicola speothen Corr, Proc. Amer. Phil. Soc. Phila. 1871, 87, fig. 13. 

Described from “ the entire dentition of the left ramus mandibuli, with a few frag- 

ments of the adjacent bone”, from the Port Kennedy bone-cave, Pennsylvania. 
Anterior lower molar with one less triangle “than in any species of the section Arvi- 
cola”, and hence regarded as representing a new subgeneric type. 

ARVICOLA (PITYMYS) TETRADELTA Cope. 

Arvicola tetradelta Copy, Proc. Amer. Phil. Soe Phila. 1871, 83, fig. 14. 

Described from a portion of the skull embracing the second and third upper molars. 

Differs from the other known North American Arvicole in the form of the enamel loops 

of the molars. Port Kennedy bone-caves, Pennsylvania. 

ARVICOLA (PITYMYS) DIDELTA Cope. 

Arvicola didelta Corr, Proc. Amer. Phil. Soc. Phila. 1871, 89, fig. 15, 

Described from “the mandibular rami of five and the superior dentition of proba- 

bly three individuals”, from the Port Kennedy bone-caves. Allied to Arvicola (Pitymys) 

pinetorum. 

ARVICOLA INVOLUTA Cope. 

Arvicola involuta Corr, Proc. Amer. Phil. Soc. Phila. 1871, 89, fig. 16. 

“Established on a nearly complete ramus mandibuli, with the dentition perfectly 

preserved”, from the Port Kennedy bone-caves. It is said to be “nearly allied to the 

A. pinetorum, differing principally in the form of the anterior lower molar”. About the 

size of A. riparius. 

ARVICOLA SIGMODUS Cope. 

Arvicola sigmodus Corr, Proc. Amer. Phil. Soc. Phila. 1871, 90, fig. 17. 

Based on “three imperfect mandibular rami, two with the dentition complete, the 

other with the posterior molar only wanting”. About the size of A. riparius. Its 

characters are said to be near those of ‘A. austera, Lee.” 

ARVICOLA (ANAPTOGONIA) HIATIDENS Cope. 

Arvicola hiatidens Corr, Proc. Amer. Phil. Soc. Phila. 1871, 91, fig. 18. 

Based on several molar teeth, which are several times larger than the correspond- 
ing teeth of any of the above-named species, “and suggest the genus Fiber”. Itis sug- 

gested that it may not be referable to either Arvicola or Fiber, and that it may require 

to stand as a separate genus. From the Port Kennedy bone-caves, Pennsylvania. 

GEOMYID. 
GEOMYS BISULCATUS Marsh. 

Geomys bisulcatus Marsu, Amer. Journ. Sci. and Arts, 3d ser. ii, 171, 121. 

Apparently nearly allied to Geomys bursarius. From Pliocene strata, near Camp 

Thorne, Loup Fork, Northern Nebraska. 
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Genus COLOTAXIS Cope. 

Colotaxis Corr, Pal. Bull. no. 15, 1873, 1. 

‘Inferior molars 3; crown plicate, with two connected cusps with crescentic sec- 

tion, on the outside, each of which gives rise to two transverse crests, which are 

unconnected. Of these crests, the anterior and posterior are marginal and less devel- 

oped than the median pair. Intervals deep, without cement.” 

COLOTAXIS CRISTATUS Cope. 

Colotaxis cristatus Core, Pall. Bull. no. 15, 1878, 1. 

«“ Anterior molar narrower than the others, the cusps partly alternating, the con- 

necting crests of the exterior wall internally placed, the transverse crest from the pos- 

terior forming a V. Anterior cusps well separated. Enamel of all the molars smooth.” 

Anterior face of incisors regularly convex. From the “ Tertiaries of the Plains”. 

HYSTRICOMORPHA. 

HYSTRICIDA. 

HYSTRIX VENUSTUS Leidy. See antea, p. 397. 

ERETHIZON CLOACINUM Cope. See anted, p. 398. 

CASTOROIDID. 

CASTOROIDES OHIENSIS Foster. See anted, p. 424. 

Incerte sedis. 

GrENus AMBLYRHIZA Cope. 

Amblyrhiza Corer, Proc. Acad. Nat. Sci. Phila. 1868, 313. See also anted, p. 421. 

AMBLYRHIZA INUNDATA Cope. 

Amblyrhiza inundata Cops, Proc. Acad. Nat. Sci. Phila. 1868, 313; Proc. Amer. Phil. Soc. Phila. 1869, 183, 

pl. iv, pl. v, fig. 1. 

GENus LOXOMYLUS Cope. 

Loxomylus Core, Proc. Amer. Phil. Soc. Phila. 1869, 186. (See also anted, p. 421.) 

LOXOMYLUS LONGIDENS Cope. 

Loxomylus longidens Core, Proc. Amer. Phil. Soc. Phila. 1869, 187, pl. v, figs. 2, 3. 

LOXOMYLUS LATIDENS Cope. 

Loxomylus latidens Corr, Proc. Amer. Phil. Soc. Phila. 1870, 608. 

As already noted on a previous page of this work (p. 421), the genera Amblyrhiza and 
Loxomylus, together with the species referred to them, were based by Professor Cope 

(1. ec.) on detached teeth from the bone breccia of caves, from Anguilla Island, West _ 

Indies, and are as yet too imperfectly known to render their affinities fully apparent. 

In the structure of the teeth, they are allied to the Chinchillida, and also to Castoroidi- 

de, nearly equalling the latter in size, to which group they may prove to be referable, 



PALHZ ONTOLOGICAL APPENDIX—EXTINCT RODENTIA. 949 

HY DROCHGRID. 

HYDROCH@®RUS 2SOPI Leidy. 

Oromys wsopi LEIDY, Proc. Acad. Nat. Sci. Phila. 1853, 241. 

Hydrocherus wsopi LEIDy, Proc. Acad. Nat. Sci. Phila. 1856, 165; Holmes’s Post-pliocene Fossils of South 

Carolina, 1860, 112, pl. xxi, figs. 3-6; Journ. Acad» Nat. Sci. Phila. 2d ser. vii, 1869, 407. 

Described from teeth found in the Post-pliocene deposit of the Ashley River, 
near Charleston, South Carolina. 

GLIRES DUPLICIDENTATI. 

LEPORIDA. 

PALAOLAGUS HAYDENI Leidy. See anted, p. 373. 

PALHOLAGUS AGAPETILLUS Gore: See anted, p. 375. 

PALAOLAGUS TURGIDUS Cope. See antea, p. 375. 

PALA OLAGUS TRIPLEX Cope. See anted, p. 375. 

PANOLAX SANCTZFIDEI Cope. See anted, p. 376. 

PRAOTHERIUM PALATINUM Cope. See anted, p. 377. 
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MATERIAL 

FOR A 

BIBLIOGRAPHY OF NORTH AMERICAN MAMMALS. 

PREPARED BY THEODORE GILL AND ELLIOTT COUES. 

Several years have passed since a Bibliography of North American Mammals was begun by Dr. 

Gill, and continued with the codperation of Dr. Coues. The design was to make it as complete as could 

be reasonably expected, and to include (a) all works and papers on Mammalia at large published in 

North America, () all works and papers, wherever published, relating to North American Mammals, 

and (¢) such general works or collateral special papers as bear more or less directly upon the subject, 

Pressure of other engageménts upon each of the authors, however, obliged them to suspend the work in 

1574, and the material now published represents simply the progress they had made at that date toward 

the completion of their plan. The Bibliography is therefore not supposed to be brought beyond 1874, 

when systematic compilation of titles was abandoned, although a number of titles of later date havo 
been collated by one of the authors during his preparation of the index-slips for the press. In the full- 

est sense of the term, this compilation is only ‘“‘ material” for a Bibliography ; the compilers are fully cog- 

nizant of its defects, and no criticism could be more seyere than that which they themselves would pass 

upon it. But even in its present state, the Bibliography is much more extensive than any hitherto 

prepared ; itis published in connection with these Monographs of by far the largest order of Mammalia, 

that the material which it represents may at length become available for all those who are working upon 
North American Mammalogy; and it is believed that it will be very useful to all who duly regard the 
purport of this explanatory note. 4 

The titles are arranged in chronological order under a few heads. The first set consists of general 

and miscellaneous publications on Mammals at large; the second of faunal publications, or those relating 
to the Mammals of particular geographical areas; while the remaining sets are those of orders or sub- 

orders of the Mammalia. The Bibliography of American publications is believed to be very nearly complete 

down to 1874 inclusive; in other respects, the work is very imperfect. Many of the titles, especially the 
foreign ones, are taken at second hand, and those which have not been verified may not be found to be 
literally correct. The titles of many of the general works are not given in full. 

A considerable part of the Bibliography—that relating to ceveral of the families of the Roden- 

tia—has already been presented on earlier pages of this volume, and such titles are not here duplicated. 
In the labor of preparing this matter for the press, which has devolved upon Dr. Cones, much 

assistance has been rendered by Mr. Allen, who has kindly revised the proofs, adding some titles, and 

making many valuable suggestions. Very great assistance has also been rendered by Mr. William Young, 

the accomplished proof-reader of the Government Printing Office, to whom special thanks are due for 
his valuable services in securing accurate typography, and in perfecting the arrangement of the titles. 
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A._GENERAL ARD MISCELLANEOUS PUBLICATIONS, 

1551.—Gesner, C.—Conr. Gesneri historia animalium lib. i de quadrupedibus viviparis. Folio. Ti- 
guri, 1551. 

1669.—Gesner, C.—Allgemeines Thierbuch, durch Conr. Gesnerum in Jateinischer Sprache beschrieben, 
durch Conr. Forerum ins Deutsche iibersetzt. Folio. Frankf. 1669. 

1693.—Ray, J. Synopsis methodica animalium quadrnpedum et serpentini generis. Vulgarium notas 
characteristicas, rariorum descriptiones integras exhibens: cum historiis & observationibus 

anatomicis perquam curiosis. Premittuntur nonnuila de animalium in genere, sensu, genera- 
tione, divisione,&c. 8°. 8 p.1, 336 pp., with portrait opposite title. London: impensis 8. 

Smith & R. Walford, 1693. 

1704.—Tyson, E. A new division of terrestrial brute animals, particularly of those that have their 
feet formed like hands. < Philos. Trans. Roy. Soc. London, xxiv, 1704, pp. 1566-1573. 

1734-65.—Seba, A. Locupletissimi rerum naturalinm thesaurus accurata descriptio et iconibus 
artificiosissimis expressio, per universam pbysices historiam. 4 vols. Folio. 1734-65. 

1735.—Linneus, C. Caroli Linnzi, Sveci, Doctoris Medicinw, Systema nature, sive regna tria nature 

systematice proposita per classes, ordines, genera & species. O Jehova! quam ampla sunt 

opera Tua! Quam ea omnia sapienter fecisti! Quam plena est terra possessione Tna! Psalm. 

ciy. 24. Lugduni Batavorum, apud Theodorum Haak, 1735. Ex typographia Joannis Wilhelmi 

de Groot. Folio. 7). unnumbered and unpaged. 

(The only copy of the original edition the existence of which in the United States is known to us is in the 

library of J. Carson Brevoort, esq.,of Brooklyn. The 3d ed., published in Latin and German, by J. J. Lange, - 

at. Halle, in 1740, is a reprint of the first. (See beyond for the other editions, under their respective dates.) 

A textual reprint of the first edition was also published in 8°, at Paris, in 1830, by Fée, q. v.} 

ANALYSIS. 

1. QUADRUPEDIA :—33 genera. 

I. Anthropomorpha.—Homo, Simia, Bradypus, 3. 

Il. Fere.—Ursus, Leo, Tigris, Felis, Mustela, Didelphis, Lutra, Odobznus, Phoca, Hyzena, 

Canis, Meles, Talpa, Erinaceus, Vespertilio, 15. 

Ill. Glires.—Hystrix, Sciurus, Castor, Mus, Lepus, Sorex, 6. 

IV. Jumenta,—Equus, Hippotamus, Elephas, Sus, 4. 

VY. Pecora.—Camelus, Cervus, Capra, Ovis, Bos, 5. 

1740.—Linneus, C.—Caroli Linnzi Nature Curiosorum Dioscoridis Secundi Systema nature in quo 

nature regna tria, secundum.[!] Classes, ordines, genera, species, systematice proponuntur. 

Editio secunda. auctior. Stockholmix, apud Gottfr. Kiesewetter, 1740. 8°. 2 p.1.,80 pp. 

[The 5th ed. isa reprint of the 2d, and was published by M. G. Agnethler, at Halle, in 1747 (89, 83 pp). It 

contains the German names.] 7 : 

ANALYSIS. 

1. QUADRUPEDIA :—382 genera. 

I. Anthropomorpha.—Homo, Simia, Bradypus, Myrmecophaga [not in 1st ed.], 4. 
Il. Fere.—-Ursus, Leo, Tigris, Felis, Mustela, Didelphis, Lutra, Phoca, Canis, Meles, Erinaceus, 

Talpa, Vespertilio, 13. [Odobznus and Hyena suppressed. } 

Ill. Glires.—Hystrix, Lepus, Sciurus, Castor, Mus, 5. [Sorex removed to Jumenta. ] 

IV. Jumenta.—Elephas, Hippopotamus. Sorex !, Eqvus, Sus, 5. 

V. Pecora—Camelus, Cervus, Capra, Ovis, Bos, 5. 
{Two genera suppressed; one added.j 

1743.—Klein, J. T. Summa dubiorum circa classes quadrupedum et amphibioram in celebris domini 
Caro]. Linnzi systemate nature; sive naturalis quadrupedum historia promovende prodro- — 

mus eum preludio de crustatis. Adjecti discursus: I. De ruminantibus. II. De periodo vite 
humane collato cum brutis. Gedani et Lipsiw, 1743. Gleditsch. 4°. £2 pp., 2 pl. 

1743-51.—_Edwards, G. A natural history of uncommon birds and of some other rare and undescribed 

animals, .... In4 parts. 4°, London, 1743-51. 
[Pt.i, pl]. 1-52 ; pt. ii, pll.53-105 ; pt. iii, pll. 106-157; pt. iv, pll. 158-211.—French transl., 1745.} 

& 
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1744. eS C. Caroli Linnzei Medic. & Botan. in Acad. Upsaliensi Provessonia Acad. Imperialis, 

Upsaliensis, Stockholmensis & Monspeliensis Soc. Systema nature in quo proponuntur nature 

regni tria secundum Classes, ordines, genera & species. Editio quarta ab auctore emendata & 

aucta. Accesserunt nomina Gallica. Parisiis, sumptibus Michaelis-Antonii David, bibliopole, 

via Jacobea, sub signo Calami anrei, 1744. Cum privilegio regis. 8°. 3 p. 1. [Fundamenta 

Botanica], xxvii, [1], 108 pp., tab. 
(This is said, by Linné, to have been edited by B. Jussieu, and to be the same as the 2d ed. (‘ per B. Jussieum. 

Adjecta nomina Gallica. idem eum 2”). It contains, however, in addition to the ‘‘Fundamenta Botanica”, a 

special introduction (by himself), which concludes with the remark that it is the 4th ed., revised and enlarged 

(jam quartam castigatam iterum auctamque Lectori offero Benevolo.—p. 3).] 

1747.—Linneus, C. .... Systemanature.... 89. 88 pp. Halle, M. G. Agnethler, 1747. 
[The 5th ed., a reprint of the 2d, with the German names. Mamm., pp. 42-51. The genera are exactly the 

same as in the 2d ed., but spelled with v instead of uw. See under 1740.] 

1748.—Linneus, C. Caroli Linnwi Archiatr. Reg. Med. et Bot. Profess. Upsal. Systema nature sis- 

tens regna tria nature, in classes et ordines genéra et species redacta tabulisque seneis illustrata. 

Cum privilegio 8. R. M. Svecicw & S. R. M. Polonice ac Electoris Saxon. Editio sexta, 
emendata et aucta. Stockholmi, impensis Godofr. Kiesewetteri, 1748. 8°. iy, 224 pp.,2p.1., 

141.,7 pill. 
[The 7th ed., published at Leipzig (Lipsis) in 1748, is a textual reprint of the 6th (secandum sextam Stockhol- 

miensem emendatam & auctam editionem), by the same publisher, but with the German popular names instead 

of Swedish. The 8th ed. contains the vegetable kingdom only.] 

1751.—Klein, J.T. Jacobi Theodori Klein . . . qvadrypedvm dispositio brevisque historia natvralis. 

Lipsiw, apvd Ionam Schmidt, bibl. Lybee, 1751. 4°. 2p. 1J., 127-+1 pp., 5 pl. folded. 

Steller, G@. W. De besti's marinis. < Nov. Comment. Acad. Petropol. ii, 1749 (1751), pp. 289- 

298, 3 pll. 

1752.—Anon. Schauplatz (Systematischer) aller einheimischen und ausliindischen vierfiissigen Thiere. 

Niirnberg, 1752. 

Hill, J. An history of animals. Folio. London, 1752. 

1754.—Brisson, M. J. Systéme naturel du régne animal, par classes, familles ou ordres, genres et 

espéces. Avec une notice de tous les animaux; les noms grees, latins & yulgaires, que les 

naturalistes leur ont donnés; les citations des auteurs qui en ont écrit; une table pour chaque 

classe, qui désigne la famille ou l'ordre, le genre & V’espéce, de chaque animal. Ouyrage enrichi 

de figures en taille douce. Suivant la méthode de Klein; avec une notice de celle de M. 

Linneus, et Vordre des poissons, suivant la division d’Artedi et ordre des oursins de mer. Trad. 

de VAllem. par Math. Jacq. Brisson. 8°. Bauche, Paris, 1754. 

Klein, J. T. Doutes ou observations de Mr. Klein .. . sur la revfie des animaux, faite par le 

premier homme, sur quelques animaux des classes des quadrupédes & amphibies du systéme de 

la nature de M. Linnwus. Et des remarques sur les crustacées, sur les animaux qui ruminent, 

& sur la vie de Vhomme, comparée avec celle des animaux. Avec figures. Ouvrage traduit 

du Latin... [par Fr. Al. Aubert de Lachesnaye des Bois]. 8°. 2p.1., 108 pp., 1 pl. folded. 

A Paris, . . . chez Cl. J. B. Bauche, .. . 1754. 

Linneus, C. Museum S. R. M. Adolphi Friderici, Regis Suecorum .... Folio. Stockholm, 

1754. 

1755.—Johnston, J. Theatrum universale omnium animalium quadrupedum. Folio. Heilbr., 1755. 

1756.—Brisson, M. J. Regnum animale in classes IX distributum, sive synopsis methodica sistens 

generalem animalium distributionem in classes IX, & duarum primarum classium, quadru- 

pedum scilicet & cetaceorum, particularem divisionem in ordines, sectiones, genera et species. 

Cum brevi cujusque speciei descriptione, citationibus auctorum de iis tractantium, nominibus 
eis ab ipsis & nationibus impositis, nominibusque vulgaribus. ... Cum figuris xueis. 

Parisiis, ad Ripam Augustinorum, apud Cl. Joannem-Baptistam Bauche, ... 1756. ... [Or] 

Brisson, M.J. Le régne animal divisé en IX classes, ou méthods contenant la division générale 

des animaux en IX classes, & la division particuliére des deux premiéres classes, sgavoir de celle 

des quadrupédes & de celle des cétacées, en ordres, sections, genres & especes. Auxquelles on a 

joint une courte description de chaque espece, avec les citations des auteurs qui en ont traité, 

les noms qu’ils leurs ont donnés, ceux que leurs ont donnés les différentes nations, & les noms 

vulgaires. .... Avec figures en taille douce. A Paris, Quay des Augustins, chez Cl. Jean 

Baptiste Bauche, 1756. vi, 882 pp., 1 1, 2 tab., L pl. 
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1756.—Linneus, C. .... Systema natura sistens regna tria pature in classes et ordines genera et 

species redacta tabulisque eneis illustrata. Accedunt vocabula Gallica. Editio multo auc- 

tior & emendatior. Lugduni Batavorum, apud Theodortim Haak, 1756. 8°. 4 p.1., 227 [+ 

1] pp., [index] 9 1., 8 pl., with 4. 1. explan. 

[This edition is recognized by Linné as the 9th, and said to have been edited by Gronovius, and to be the 

same as the Gth, with very few additions respecting the birds and fishes. (“Per Gronovium. Paucissima de 

Avibus, Piscibus, idem cum 6.”’)]} 

ANALYSIS. 

1. QUADRUPEDIA [pp. 2-15]:—34 genera. 
I. Anthropomorpha.—Homo, 1 sp.; Simia, 16 spp.; Bradypus, 2 spp. [3 genera]. 

Il. Fere.—Ursus 2, Felis 8, Mustela 9, Lutra 2, Canis 7, Phoca 2, Meles 3, Erinaceus 2, Dasy- 

pus 7, Talpa 2, Vespertilio 5 [11 genera]. 

Ill. Ord. Agri@ [not in eds. i-v].—Myrmecophaga 3, Manis 1 [2 genera]. 
1V. Glires.—Hystrix 4, Sciurus 3, Lepus 4, Castor 3, Mus 11, Sorex 1, Didelphis 2[7 genera]. 

V. Jumenta.—Elephas 1, Rhinoceros 2, Hippopotamus 1, Equus 3, Sus 4 [5 genera]. 

VI. Pecora.—Camelus 21, Moselus 1, Cervus 6, Capra 11, Ovis 3, Bos 4 [6 genera]. 

1757.—Hallen, J. S. Die Naturgeschichte der Thiere in sistematischer Ordnung. Die vierfiissigen 

Thiere. Von Joh. Sam. Haller [Hallen]. 8°. Berlin, 1757. 

1758-59.—Linnzus, C. Caroli Linnaei Equitis De Stelli Polari, Archiatri Regii, Med. et Botan. Pro- 
fess. Upsal.; Holmens. Petropol. Berol. Imper. Lond. Monspel. Tolos. Florent. Soc. Systema 

nature per regua tria natura, secundum classes, ordines, genera, species, cum characteribus, 

differentiis, synonymis, locis. Editio decima, reformata. ‘Cum privilegio S:% R:x M:tis Sue- 

cia. Holmiw, impensis Direct. Laurentii Salvii, 1758-59. 2vols. 89°. 

Tomus I. Regnvm animale. 2p. 1., pp. 1-824. 1758. 

Tomus II. Regnvm vegetabile. 2p. lL, pp. 825-1384. 1759. 

{In this edition, the binomial system previously employed by him in the work entitled Museum Tessinianum 

(1753), was extended in its application to all the kingdoms of nature; the Artedian classification of fishes, 

adopted in the earlier editions, was superseded by the familiar Linnwan system, and the cetaceaus were for tho 

first time eliminated from the class of fishes and grouped with the viviparous quadrupeds under the new class 

name Mammalia. This edition was reproduced at Halle (Halwa Magdebyrgica, typis et symptibus Io. Tac. Cvrt. 

1760), in an exact reprint (Prafatys est Ioaanes Ioachimys Langivs), in 1760, bat has not been acknowledged as 

one of the so-called editions. The recognized 11th edition was published at Leipzig in 1762, and is also a reprint 

of the 10th, but was condemned by Linné (“‘Furtim prodiit vitiosa. Nil additum ”).] 

1758-64.—Edwards, G. Gleanings of natural history. 4°. London, 1758-64. 

1759.—Anon. Dictionnaire raisonné et universel des animaux. Par M.D.L.C.D.B. 4°. Paris, 1759. 

1760.—Klein, J.T. Klassification und kurze Gesebichte der vierfiissigen Thiere, aus dem Lateinischen 

iibersetzt und mit Zusiitzen vermehret, nebst “einer Vorrede von Friedrich Daniel Behn, 

Liibeck, bey Jonas Schmidt, 1760. 8°. 38-+[7] pp., 11., 5 pll. 

Klein, J. T. Natiirliche Ordnung und vermehrte Historie der vierfiissigen Thiere, herausgege- 

ben yon Gtfr. Reyger. Danzig, Schuster, 1760. (Berlin, Voss.) 

1765.—Buffon, G. L. le Clerc, and Daubenton, L. J. M. Histoire naturelle, générale et particuliére, 

avec la description du cabinet du Roi. ... Vols. i-xy. 49. Paris, 1765. 
(ifteen volumes of mammalia.] ; 

1766-68.—Linnzus, C. Carolia Linné, Equitis Aur. de Stella Polari, Archiatri Regii, Med. & Botan. 
Profess. Upsal., Acad. Paris. Upsal. Holmens. Petropol. Berol. Imper. Lond. Ang]. Monspel. 

Tolos. Florent. Edin, Bern. Soc. Systema nature per regna tria nature, secundum classes, 
ordines, genera, species, cum characteribus, differentiis, synonymis, locis. Tomus i[-iii]. 

Editio duodecima, reformata. Cum privilegio Sie Re M:tis Suecia. & Electoris Saxon. 
Holmiz, impens. Direct. Laurentii Salvii, 1766[-68]. 3 vols. 8°. 

CONTENTS. 

Tomus I. Regnum animale. Pars 1: Mammalia, Aves, Amphibia, Pisces. pp. 1-532. 1766. 

Pars 2: Insecta, Vermes. 1 p.1., pp. 533-1328, 111. 1767. 

Tomus II. Regnum vegetabile. 736 pp.,81. 1767. 

Tomus III. Regnum lapideum. Appendix animalium. Appendix vegetabilium. 236 pp., 
10 1., 3 pl. folded. 1768. 

[The last edition published by Linné, which is taken by some naturalists as the starting-point of tenable bino- 

mial nomenclature, while many prefer to go back to the 10th ed. of 1758. 
In conclusion, it may be said that the original editions recognized by Linné as completely rovised ones were 

the 1st (1735), the 2d (1740), the 6th (1748), the 10th (L752), and the 12th (1766-68). 
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The first was reprinted at Halle in 1740, and the reprint recognized as tho 3d, and again at Paris in 1830. 
The second was reprinted at Paris in 1744 (with modifications), as the 4th edition; and at Hallo in 1747, and 

the reissue was subsequently recognized as the 5ih edition. 

The 6th edition was reissued at Leipzig, and subsequently known as the 7th; and closely followed in tho 
edition of Leipzig, recognized as tho 9th. 

Tho 8th edition did not contain the Animal Kingdom. 

The 10th edition was reproduced at Halle ia 1760 (not recognized), and at Leipzig in 1762, the last being 
acknowledged as the 11th, 

The 12th edition was reprinted at Vienna in 1767-70, and entitled the 13th, but is not esteemed as one of the 
regular current editions. 

The later 13th edition, in which Gmelin brought together descriptions of species unrecognized by Linné and 
unknown to him, is noticed under the editor's name (1788).] 

1768.—Bomare, V. de.—Dictionnaire raisonné universel d’histoire naturelle. 4°. Paris, 1768. 

1771.—Pennant, T. Synopsis of quadrupeds. 8°. xxv, 382 pp., 31 pl. Chester, printed by J. Monk, 

“1771. : 

1771-75.—Alessandri, I., and Scataglia, P. Animali quadrupedi tolti dal naturale dissegnati, incisi 
e miniati co i lor veri colori da Innoc,. Alessandri e Pietro Scataglia, in Venez. i-iy. Folio. 
1771-75. ‘ 

1772 seq.—Buffon, G. L. le Clerc. Naturgeschichte der vierfiissigen Thiere, mit Vermehrungen, aus 
dem Franzosischen iibersetzt. 8°. Berlin, 1772 seq. 

1773-76.—Miiller, P. L. S. Des Ritters Carl von Linné yollstiindiges Natursystem. Ausgefertiget 
von Phil. Ludw. Stat. Miiller. i-viund suppl. 8°. Niiraberg, 1773-76. 

1774.—M[urr], C.G.v. Herrn.C. G. v. M. Nachricht von den verschiedenen Methoden, die vierfiissi- 
gen Thiere za classificiren. < Der Naturforscher, St. i, 1774, pp. 277-283. 

Vicq d’Azyr, F. Mémoire sur les rapports qui se trouvent entre les usages et la structure des 

quatres extrémités ‘dans l’homme et dans les quadrupédes. < Mém. Acad. Sci. Paris, 1774, pp. 

254-270. 

1775.—Blumenbach, J. F. Versuch natiirlicher Ordnungen der Siiugethiere. < Gittingische Anzeigen 

von gelehrten Sachen unter der Aufsicht der Kéuigl. Gesellschaft der Wissenschaften, 1775, ii, 

pp. 1257-1259. 

1775 scq.—Schreber, J.C.D.von. Die | Siiugthiere | in | Abbildungen nach der Natur | mit Beschrei- 
bungen. | 

Erster Theil. | Der Mensch. | Der Affe. Der Maki. | Die Fledermause. | — | Erlangen | 

verlegts Wolfgang Walther | 1775.—[2 p.1., pp. 1-190, pll. (133) 1-62 + frontisp. and 1 B, 1 C, 

1C*,2B, 2C,3 B,4B,5 B,6 B, GC, 6CC, 8 B,8C, 8D, 9B,10B, 10C, 10D, 11 B, 11 C, 13 B, 
14 B, 14C, 15 B, 16 B, 19 A, 19 B, 19 C, 22 B, 22 C, 23 B, 24 A, 25 B, 25 C, 25 D, 25 E, 26 A, 26 B, 
26 C, 26 D, 25 F, 27 B, 30 A, 31 B, 31 C, 32 A, 32 B, 33 A, 33 B, 33 C, 38*, 38 B, 38 C, 33 D, 38 E, 
39 B, 39 C, 39 D, 40 B, 40 C, 40 D, 42 A, 46 B, 55 A, 55 B, 58 B, 59 B, 61 A, 62 A, 62 B.] 

Zweiter Theil. | Das Faulthier. | Der Ameisenfresser. | Das Schuppenthier. Das Giirtel- 

thier. | Das Nashorn. | Der Elefant. Das Wallross. | — | Erlangen | verlegts Wolfgang 

Walther. | 1775.—[(Incl. title) pp. 191-280, pll. (26) 63-80 + 63 A,63 B,63 C, 64 A, 69 A,71 B, 

76 A,77B.) : 

Dritter Theil. | Der Robbe. Der Hund. | Die Katze. Das Stinkthier. Der Otter. Die 

Marder. | Der Bir. Das Beutelthier. | Der Maulwurf. Die Spitzmaus. | Der Tgel. | — | Erlan- 

gen | verlegts Wolfgang Walter. | 1778.—[Title, pp. 281-590, pll. 81-165 + 83 B, 85 A, 87 A; 

87B, 91 A, 91 B, 92 A, 92 B, 92C, 92D, 93*, 92 E, 95 A, 96 Aa, 96 B, 95 C,97 B, 97 C, 98.4, 100 A, 

100 B, 101 A, 101 B, 101 C, 103 A, 103 B, 104 B, 105 A, 105 B, 107 B, 107 C, 107 D, 109 A, 110 B, 

110 C, 112 B, 113 A, 114 B, 115 B, 116 B, 116 C,116 D, 116 E, 116 EE, 116F, 116G, 117 B, 121", 

121 A, 125 B, 125 C, 125 CC, 125 D, 126 B, 127 B, 128*, 133 A, 133 B, 135 B, 137 B, 141*, 141 B, 

141 B*, 141 C, 141 D, 141 D D, 141 E, 141 F, 142 B, 142 B*, 142 C, 143 A, 143 B, 143 C, 143 D, 1447» 

144 A, 144B, 144 (, 145*, 146 B. 149 A, 152 Ba, 152 B b, 152 B c, 152 Bd, 152 Be, 154 A, 154 B, 155 Aa, 

155 Ab, 155 Ac, 155 Ad, 155 B, 156 A, 158*, 159 B, 159 C, 159 D, 160 A, 160 B, 161 B, 165", 165 A. ] 

Vierter Theil. | Das Stachelthier. DieCavie. Der Biber. | DieMaus. DasMurmelthier. Das 

Eichhorn. Der Schliifer. | Der Springer.—Der Hase. | Der Klippsebliefer. | — | Erlangen | ver- 

legts Wolfgang Walther. | 1792.—[Title, pp. 591-936 [by err. typ. 636], pll. 166-240+168 A, 170 B, 

171 B, 172 A, 172 B, 172 C, 173 A, 176 Aa, 176 A, 176 B, 180 A, 181 A, 182 B, 183 B, 190 B,191 A, 

191 B, 192 A, 195 B, 195 B, 204 B, 206 A, 206 A a, 206 B, 210 A, 210 B, 210 C,210 D, 210 E, 211 B, 

212 B, 213 B, 218 C,213 D, 214 A, 214 B, 214 C, 215%, 215 B, 215 C, 215 D, 215 D d, 216 A, 217 B, 
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217 C, 218 A, 222 B, 224 B, 224 C, 224 D, 225 B, 227 A, 231 B, 232 A, 233 B, 233 C, 233 D, 233 E, 
233 F, 233 G, 234 B, 235 B, 235 C, 235 D, 236 B, 236 C, 239 A, 239 B, 239 C, 239 D, 239 E, 240 B, 
240 C.] : 

Die | Siiugethiere | in | Abbildungen nach der Natur | mit Beschreibungen | von | Dr. Johann 
Christian Daniel von Schreber | . | und von | Dr. August Goldfuss, | .... |—| 
Forgesetzt | von | Dr. Johann Antes iwapaee cove [—] 

Fiinfter Theil. | Erster Band. | Moschusthier. Hirsch. Giraffe. | Antilope. Ziege. Schaf. | — 
Nebst Tafel 241 bis 294 D*. Erlangen, | in der Expedition des Schreber’schen Siingethier- und 

des Esper’schen Schmetterlingswerkes, | und in Commission der Palm’schen Verlagsbuch- 

handlung, | 1836.—[pp. i-vi (inel. title), 937-1472, pll. 241-294 + 242 B, 245 B, 246 B, 246 C, 246 D, 

246 a, 247 B, 247 D, 247 E, 247 F, 247 G, 247 H, 248 B, 248 C, 248 D, 248 E, 249 B, 252 B, 254 B, 
255*, 256 B, 257 A, 257 B, 258 B, 260 B, 263 B, 270 B, 277 B, 279*, 279 A, 281 B, 281 C, 281 D, 281 E, 

286 B, 287 A-G, 283 A, 283 B, 290 B, 291 B, 294 B, 294 C, 294 D, 294 D*.] 
Fiinfter Theil. | Zweiter Band. | Rind. Kameel. Lama. | — | Nebst Tafel 295 bis 307 A. | = | 

Erlangen, | in der Expedition des Schreber’schen Siiugethier- und des Esper’schen Schmetter- 

lingswerkes, | und in Commission der Palm’schen Verlagsbuchhandlung, | 1838.—[pp. i-iv (incl. 
title), 1473-1839, pll. 295-307-++295 a, 295 b, 297 a, 297 b, 297 c, 297 d, 298 a, 299 a, 300 b, 302 a, 302 db, 
306 a, 307 a, 307 b, 307 ¢, 307 d, 307 e.] 

Sechster Theil. | Unfassend die sechste und siebente Abtheilung, oder die Ein- und Viel- 

hufer. | Das Pferd. Der Elephant. Das Nashorn. | Das Flusspferd. Der Tapir. Das Schwein, 
| — | Nebst Tafel 308 bis 328. |— | Erlangen, | in der Expedition des Schreber’schen Siiuge- 

thier- und des Esper’schen Schmetterlingswerkes, | und in Commission der Palm’schen Verlags- 

buchhandlung, | 1835. [pp. i-xvi (inel. title), 1-520, tab. 308-328-1316 A, 317 A, 317 B, 317 C 

317 D, 317 D D, 317 E, 317 F, 317 G, 317 H, 319 A, 319 B, 324 A, 325 A, 325 B, 325 B (bis), 326 A.] 
Siebenter Theil. | Die Ruderfiisser und Fischzitzthiere. | =| Erlangen, | in der Expedition 

des Schreber’schen Siugethier- und des Esper’schen Schmetterlingswerkes, | und in Commis- 

sion der Palm’schen Verlagsbuchhandlung, | 1846. [pp. i-viii (incl. title), 1-427, tab. 329-385-- 
336 B, 337 B, 338 B.] 

(The number of species described in the preceding volumes, according to Wagner (vol. 7, p. v), is 1446, viz: 

Affen 128 INS SC reese eee aetnoe 446 Ruderfiisser ...-...--. 20 

Flederthiere ee = ed. Zahnliicker 30 Fischzitzthiere ....... 42 

Insektenfresser ....--. 65 Einhnfer .............-. 6 —- 

Fleischfresser ........ 206 Dickhiuter 27 Im Ganzen .....-.. 1446 

Beutelthiere........--. 87 Wiederkauer 145 

The original work was published in fasciculi, and the dates on the titles are apparently those of the comple- 

tion of each Theil. Thus, it appears by contemporary evidence, that the first portion of Theil III was published 

several] years prior to the date on the title-page, and such is doubtless the case with other portions of the work 

See, also, 1840.—Wacyer, J.A. The Supplementband, erste Abth. (pp. vi, vi, 551), contains the quadrumana 

and chiroptera, and dates 1840; zweite Abth. (pp. viii, 558), carnivora, dates 1841; dritte Abth. (pp. xiv, 614), 

marsupials and part of the rodents, 1843; vierte Abth. (pp. xii, 523), the rest of the rodents, the edentates, rumi- 

nauts, etc., 1844. There is a fifth part or volume, date 1855, gq. v.} 

1777.—Erzxleben, J. C.P. Systema regni animalis per classes, ordines, genera, species, varietates, cam 

synonymia et historia animalium. Classis I, Mammalia. 8°. xlvii, 636 pp.,3 1. Lipsia, 

impensibus Weygandianis, 1777. [Introd. dated 1776.] 
(There is question of actual priority in many cases between this work and Schreber’s Séiugethiere.] 

Zimmermann, E. A. W. Specimen -zoologie geographice, quadrupedum domicilia et migra- 

tiones sistens. Dedit, tabulamque mundi zoographicam adjunxit Eberb. Aug. Guilielm. Zim- 
mnermann,.... Lugduni Batavorum, apud Theodorum Haak et Socios, mdeclxxvii. 4°. 

xxiv, 686 pp., 1 map folded. 

1778.—Gravmann, D. P.B.C. ... Brevis introdvetio in historiam natvralem animalivm mamma- 

livm in vsvm avditorvm, cvi accedit nomenclatyra omnivm hvivs classis civivm, vno evm 

charactere generico et specifico, denominatione germanica, ac designatione iconvm. 16°. 5 
p- 1., 90 pp., 11. Rostochii, apvd Iohannem Christianym Koppiva, 1778. 

1778-83.—Zimmermann, E. A.W. Geographische Geschichte der Menschen nud der vierfiissigen 

Thiere. 8°. 3 vols. 1778-83. 

1780.—Storr, G. C. C. Prodromus methodi mammalium. ... 4°. 43 pp., 4 tab. Tiibingen, 1780. 
(See Git, Bull. Philos. Soc. of Washington for Oct. 1874.) 

1781.—Pennant, T. A history of quadrupeds. 2 vols. 4°, 1st ed., London, 1781 3 2d ed., 1792; 3d ed., 
1793. . 

c—. 

ap & 

2 ue 
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1783.—Hermann, J. Tabula affinitatum animalium olim academico specimine edita nune uberiare 
commentario illustrata cum annotationibus ad historiam naturalem aniwalium augendam faci- 
entibus. 4°. 2p. 1. 370 pp.,11.,3 tab. Argentorati, impensis Joh. Georgii Treuttel, biblio- 
pol, 1783. 

[Mamm. p. 115.) 

1784.—Berchem, J. P. B. van. Tableau des animaux quadrupédes, rangés suivant Vordre de leurs 
rapports; et explication raisonnée de ce tableau. < Mém. Soc. Sei. Phys. Lausanne, i, 1784, 
pp. 9-50. 

Boddaert, P. Elenchusanimalium. Volumeni. Sistens quadrupedia luc usque nota, eorum- 

que varietates ad ductum nature, quantum fieri potuit disposita. 8°. xxxviii pp. (11.), 
174 pp. Roterodami, apud C, R. Hake, 1784. 

1788.—Blumenbach, J. F. Handbuch der Naturgeschichte. Mit Kupfern. Dritte sehr verbesserte 

Ausgabe. 16°. xvi pp.,3pl. folded, 715 pp. Gottingen, bey Johann Christian Dieterich, 1788. 

1788-93.—Gmelin, J. F. Caroli a Linné Systema nature per regna tria natura, secundum classes 

ordines, genera, species, cum characteribus, differentiis, synonymis, locis, Ed. 13ma, aucta, 

reformata. 8°. 3 y, in9 parts, 4120 pp. Lipsiw, impensis Georg. Emanuel Beer, 1788-93. 
[The three volumes, being very much amplified, were divided into parts, with half-titles, for binding, viz :—) 

Tomus I. [Regnum animale: pars i. (Mammalia; Aves, ordines 1-2), 6 p.1., pp, 1-500: pars 

il, (Aves, ordines 3-6), 1 p,1., pp. 501-1032: pars iii. (Amphibia, Pisces), 1 p.1., pp. 1033 (Pisces, 

1126)-1516: pars iv. (Insecta, ordines 1-2), 1 p,1., pp. 1517-2224: pars y. (Insecta, ordines 3-7), 

1 p. L., pp. 2225-3020: pars vi. (Vermes), 1 p, 1., pp. 3021-3910: pars vii. (Indices), 1 p.1., pp. 

3911-4120.] 1789. [The first two parts date 1788. ] 

Tomus II. [Regnum vegetabile: parsi.1 p,]., xl, 884 pp.: pars ii. 1p. 1., pp. 885-1661.] 1791: 

Tomus III. [Regnum lapideum.] 476 pp., 3 pl. folded. 1793. 
{This edition is noticed under the date of 1788 and the name of Gmelin, as that naturalist is alone respovsiblo 

for the incorporation of the many species described since the last edition of the Systema Natura revised by 

Linné. The compilation displays very little acquaintance with any branch of zoology, and species are incorpo- 

rated into the system in defiance of the characters of the groups to which they are referred.} 

1792.—Kerr, R. The animal kingdom of Linngus. Class I, Mammalia. From the edition of Prof. 
Gmelin. 4°. London, 1792. 

Pinel, P. Recherches sur une nouvelle méthode du classification des quadrupédes, fondée sur 
la structure mécanique des parties osseuses qui servent 4 articulation de la michoire inféri- 

eure. < Actes Soc, d’Hist. Nat. Paris, i, 1792, pp. 50-66; Journ. de Phys, xi, 1792, pp. 401-414. 

Tessier, H. A. Sur la durée de la gestation dans les femelles @’animaux. < Bull. des Sci. Soc. 
Philom. i, 1792, pp. 177-178. 

Vicq-d'’Azyr, F. Encyclopédie métbodique. Systéme anatomique. Quadrupeédes. Tome ii. 

Paris, chez Panckoucke; Liége, chez Plomteux, 1792. 
[The first volume is entitled ‘‘ Encyclopédie méthodique. Systéme anatomique. Dictionnaire raisonné des 

termes d’anatomie et de physiologie; par Hipp. Cloquet, ... Tome premier. A Paris, chez mme. veuve 

Agasse,... 1823". It was, as will appear from the date of the volume (lst ed.), published long after the first 

volume of the “ Systéme anatomique’’.J 

1792-96.—Shaw, G. Museum Leverianum, containing select specimens from the museum of the late 

Sir Ashton Lever, with descriptions in Latin and English. 2 vols. 4°. London, 1792-96. 

1795.—Geoffroy St.-Hilaire, I., and Cuvier, G. Mémoire sur une nouvelle division des mammiféres, 

et sur les principes qui doivent servir de base dans cette sorte de travail. < Mag. Encye. lre 

année, tome il, 1795, pp. 164-190. 

1796.—Retzius, A.J. Animadversiones in classem mammalium Linneanam, resp. Jac. Sénnerberg. 

4°. 17 pp. Lund, 1796. 

1796-1808.—Wolf J. Des Ritters Carl von Linné vollstiindigen Natursystems; Fortsetzung nach der 
13ten lateinischen Ausgabe. 2 vols. 8°. Niirnberg 1796-1808. 

1796-1810.—Blumenbach, J. F. Abbildungen naturh. Gegenstiinde. 8°. Gottingen, 1796-1810. 

1797-98.—Cuvier, G. Sur les différences des cerveaux, considérées dans tons les animaux & sang rouge. 

< Bull. Soc. Philom. Paris, ii, 1797-98, pp. 17-19. 

1798—Cuvier, G. Tableau élémentaire de Vhistoire naturelle des animaux. Avee planches. &°. 

Paris, 1798. 
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1799.—Duméril, A.M.C. Sur la forme de derniére phalange des doigts dans les animaux mammiféres. 
< Bull. Soc. Philom. Paris, ii, 1799, pp. 9-10; Reil, Archiv, vii, 1807, pp. 301-316. 

Lacépéde, B.G.E. Tableau des divisions, sous-divisions, ordres et genres des mammifores, des 
cétacés et des oiseaux. 4°. Paris, 1799. 

Pennant, T. Thomas Penrant’s allgemeine Uebersicht der vierfiissigen Thiere. Aus dem Eng- 
lischen tibersetzt und mit Aumerkungen und Zusiitzen versehen von Johann Matthiius Bech- 

stein. Erster Band. Mit Kupfertafeln. 4°. xxxi, 319 pp., 34 pll. Weimar, im Verlage des 

Industrie-Comptoir’s, 1799. 

4300.—Lacépéde, B.G.B. Classification des oiseaux et des mammiféres. <Séances Ecole Norm. Paris, 
viii, 1800, pp. 1-86. 

Lacépéde, B.G.E. Vue des formes principales de homme, des quadrupédes, ete. < Séances 
Kicole Norm. Paris, viii, 1800, pp. 239-272. 

1800-05.—Cuvier, G. Legons d’anatomie comparée, recueillies et publiées sous ses. yeux, par G. Du- 
méril et G. L. Duvernoy. 5 vols. 8°. Paris, 1800-05. 

1800-26.—Shaw, G. General zoology or systematic natural history, with plates from the first author- 

ities and most select specimens, engraved principally by Mr. Heath. [Specifications.] Lon- 

don, y. 1-7, printed for G. Kearsley, Fleet street [v. 8-14, by others], 1800-26. 14 vols. 8°. 

{Besides the engraved title, copied above, there is, on the following leaf, a short printed ene, viz:—‘' Gen- 

eral zoology. [Specifications.] London [publishers], 1800-26." The later volumes wore by James Francis 
Stephenson.]} 

1801.—Autenrieth, J. H. F., and Fischer, J. Ueber das Becken der Siiugethiere. Aus dem Latein. 
iibersetzt, nebst einigen Anmerkungen von Schreger. < Isenflamm-Rosenmiillers Beitr. z. 
Zerglied. Bd. ii, St. ii, 1801, pp. 190-255. 

Lacépéde, B.G. E. Mémoire sur une nouvelle table méthodique des animaux i} mammelles. 
<_Mém. Inst. Nat. Sci. Math. et Phys. Paris, iii, 1801, pp. 469-502; Wiedem. Arch. f. Zool. u. 
Zoot. Ba. iii, St. ii, 1803, pp. 181+211. 

Lacépéde, B.G.E., and Cuvier, G. La ménagerie du Muséum d’Histoire Naturelle. Folio. 
Paris, 1801. é 

Trimolt, J.G. Handbuch der Naturgeschichte der Siugethiere und Végel, mit Inbegriff der 
Naturgeschichte des Menschen, fiir Deutschlands Jugend, zam Gebrauch der obern Klassen in 

Biirgerschulen ete. 1 Bd. Mit 7 color. Kupf. Neue Ausg. Frankfurt a. M., Behrens, 
(1799) 1801. 

Vrolik, G. Surl’usage des moustaches dans certains quadrupédes. < Bull.Soc.Philom. Paris, 

iii, 1801, p.11; Voigt’s Mag. iv, 1802, p.110; Holland. Mag. i, 1803, pp. 297-308. 

1802.—Blumenbach, J. F. Verbessertes System der Siiugethiere. < Voigt’s Mag. iii, 1802, pp. 678-183. 

1803.—Autenrieth, J.H.F. Ueber das Becken der Siiugthiere, nebst einigen Anmerkungen von Dr. 
Schreger. < Isenflamm-Rosenmiillers Beitr. Zerglied. ii, 1803, pp. 190-255. 

Anon. Miscellanies in natural history, viz: An improvement in the system of the mammalia. 
< Philos. Mag. xvi, 1803, pp. 68-75. 

1803-06.—Sewastianoff, A. Description de quelques nouvelles espéces d’animaux du Musée Acadé- 

mique. < Mém. Acad, Sci. St. Pétersb. i, 1803-06, pp. 448-449. 

1804.—Bewick, T. A general history of quadrupeds. The figures engraved on wood, chiefly copied 
from the original of T. Bewick, by A. Anderson. First American edition, with an appendix, 

containing some American animals not hitherto described. New York, printed by G. & R. 
Waite, No. 64 Maiden-Lane, 1804. 8°. x, 531 pp. 

Duvernoy, G.L. Sur les mouvements de la langue dans quelques animaux, particvliérement 

de la classe des mammiféres et de celle des reptiles. < Bull. Soe. Philom. Paris, iti, 1804, pp 

198-201. : 

1804-05.—Duvernoy, G.L. Sur les organes dela déglutition dans quelques animaux A vertébres. 
< Bull. Fac. Méd. Paris, i, 1804-5, pp. 89-91. 

Duvernoy, G.L. Mémoire sur ’hymen, ot Von démontre que la membrane qui porte ce nom, 

dans la femme, existe dans plusieurs mammiféres. < Bull. Fac. Méd. Paris, i, 1804-5, pp. 

186-189; Mém. Savans Etrang. Paris, ii, 1811, pp. 89-100. 

_— 
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1804 seq.—Bewick, T. A history | of | quadrupeds: | embellished with upwards of | 340 engray- 

ings, | chiefly copied | from | the original of T. Bewick | by | A. Anderson. | — | Second Amer- 

ican, from the eighth London edition. | —| Also, an addenda, with some animals not [ 

hitherto described. | — | [Vignette.] | New York, | 'T. W. Strong, | 84 Nassau Street. | on. d. 
lvol. 12°. i-iv, 5-335 pp.,many woodcuts. [Date unknown ; subsequent to 1804, g. v.] 

(The “Addenda" in this ed. (and probably in the earlier one), pp. 323-329, presumed to be by S. L. Mitehill, 

consist of Grizzly Bear, p. 323, Hamster of Georgia, p. 326, Mammoth of New York, p. 327, and Viviparous Shark 
of Long Island, p. 328.] 

1805.—Church, J. A cabinet of quadrupeds; consisting of highly finished engravings, by Jameg 
Tookey, from drawings by Julius Ibbetsson; with historical and scientific descriptions. 2 

vols, 4°. 12411. with 45 pll.; 104 1. with 39 pll. London, 1805. 

Schmidt, F. A. De mammalium esophago atque ventriculo. Specimen inaug. medicum. 

8°. 28 pp. Hale, ex offic. Bath, 1805. 

1806.—Dumeéril, A.M. C. Zoologie analytique, ou méthode naturelle de classification des animaux, 

rendue plus facile & Vaide de tableaux synoptiques. 8°. 344 pp. Paris, Allais, libraire, 1806. 

Illiger, C. Einige Bemerkungen iiber Cuvier’s Eintheilung der Siugethiere. << Wied. Archiv 
f. Zool. u. Zoot. Bd. v, 1806, pp. 269-274. 

Turton, W. A general system of nature, through the three grand kingdoms of animals, vege- 
tables, and minerals, systematically divided into their several classes, orders, genera, species, 

and varieties, with their habitations, manners, economy, structure, and peculiarities. By Sir 

Charles Linné; translated from Gmelin, Fabricius, Willdenow, &c. Together with various 

modern arrangements and corrections, derived from the transactions of the Linnean and other 

societies, as well as from the classical works of Shaw, Thornton, Abbot, Donovan, Sowerby, 

Latham, Dillwyn, Lewin, Martyn, Andrews, Lambert, &c., &c. [With a life of Linré, appro- 

priate copperplates, and a dictionary explanatory of the terms which occur in the several 

departments of natural history, by William Turton, M.D, London, printed for peck bay) 

Allen & Co., 1806. 8°. In7 vols. 

Wiedemann, C.R.W. Ueber einige Eintheilungen der verschiedenen Thierclassen. < Wied. 
Archiv Zool. u. Zoot. v, 1806, pp. 250-268. 

1807-12.—Cuvier, F. Essai sur de nouveaux caractéres pour les genres des mammiféres. - Avec 2 tab. 
< Ann, du Muséum, t. ix, 1807, pp. 105-129; t. xii, 1808, pp. 27-51; t. xix, 1812, pp. 268-295. 

1808.—Tiedemann, F. Zoologie zuseinen Vorlesungen entworfen. Erster Theil, Zoologie des Menschen 
und der Siugethiere. 8°. 1808. 

1811.—Illiger, C. Prodromus systematis mammalium et avium, additis terminis zoographicis utriusque 

classis eorumque versione Germanica., 12°. xviii, 302 pp. Berolini, C. Salfeld, 1811. 

Prunelle, —. Recherches sur les phénoménes et surles causes du sommeil hivernal de quelques 

mammiféres. < Ann.du Muséum, xviii, 1811, pp, 20-56, 302-321. 

1811-12.—Saissy, J. A. Observations sur quelques mammiferes hibernans. < Mém. Acad. Turin pour 

1811-12, prec. pp. 1-24; Reil n. Autenrieth’s Arch. f. Physiol. xii, 1815, pp. 293-369; Meckel’s 

Deutsch. Areb. f. Physiol. iii, 1817, pp. 131-136. 

1812.—Cuvier, G. Sur la composition de la téte osseuse dans les animaux vertébrés. < Nouv. Bull. 

des Sci. Soc. Phil. iii, 1312, pp. 117-119. 

Nilsson, L. v. De variis mammalia disponendi modis, resp. J.G.Kemner. 4°, Lund, 1812. 

1813.—Cuvier, F. Sur les facultés intellectuelles des brutes. < Nouv. Bull. Soc. Phil. Paris, 1813, pp. 

= 217-218. 

1815.—Meckel, J. F. Versuch einer Entwickelungsgeschichte der Centraltheile des Nervensystems 

in den Siiugethieren. < Meckel’s Deutsch. Arch. f. d. Physiol. i, 1815, pp, 1-108, 334-422, 589- 

639, 2 pll. 

1816.—Blainville, M.H.D.de. Prodrome d’une nouvelle distribution systématique du régne ani- 

mal. < Nouv. Bull. Sci. Soc. Philom. Paris, 1816, pp. 105-124; Journ. Phys. Chim, d’Hist. Nat. 

et Arts, Ixxxiii, Oct. 1816, pp. 244-267 (Mammifeéres, pp. 250-251) ; also transl. (Vorliufige An- 

zeige einer neuen systematischen Kintheilung des Thierreichs, . . . .), Isis von Oken, 1818, 

col. 1366-1384. 
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1816.—Levrault, F.G. Dictionnaire des sciences naturelles, dans lequel on traite méthodiquement des 
différens étves de la nature, considérés soit en eux-mémes, d’apres l’état actuel de nos cuinois- 

sauces, soit relativement A Vutilité qu’en peuvent retirer la médecine, Vagriculture, le com- 

merce et les arts. Suivi @’une biographie des plus célébres naturalistes. Ouvrage destiné aux 

médecins, aux agriculteurs, aux commergans, aux artistes, aux manufacturiers, eb 4 tous ceux 

qui ont intérét & connoitre les productions de la nature, leurs caractéres génériques et specifi- 

ques, leur lieu natal, leurs propriétés et leurs usages. Par plusieurs professeurs du Jardin du 

Roi, et des principales écoles de Paris. Tome premier. Strasbourg, I. G. Levrault, éditeur. 
Paris, Le Normant, rue de Seine, no. 8, 1816. 8°. Isii,11., 560, 138 pp. 

Meckel, J. F. Beitriige zur Bildungsgeschichte des Herzens und der Lungen der Siiugethiere. 

< Meckel’s Deutsch. Arch. f. d. Physiol. ii, 1816, pp. 402-434. 

1816-17,—Kuhl, H. De lento passu, quo natura, in nammalium classe ab una specie ad alteram quasi 
progreditur. < Ann. Aead. Groningen, 1816-17, pp. 87-125. 

1817.—Cuvier, G. Lerégne animal. 4 vols. 8°. Paris, 1817. 

Fischer, G. De systemate mammalium et de mammalium generibus. < Mém. Soc. Nat. Mos- 

cou, Vv, 1817, pp. 368-446. 

Jager, G. von. EHinige Bemerkungen iiber die Koth- und Harnausleerung bei neugebornen Siiu- 

gethieren. < Deutsches Archiv Physiol. iti, 1817, pp. 546-553. 

Meckel, J.F. Bildungsgeschichte des Darmeanals der Siiugethiere und namentlich des Men- 

schen. < Meckel’s Deutsch. Arch. f. d. Physiol. iii, 1817, pp. 1-84, 2 pl. 

Rafinesque, C.S. New species of mammifers noticed in the Tableau Méthodique des Mam- 

miftres, by Desmarest. < Amer. Monthly Mag. i, 1817, pp. 361-363. 

1818.—Blainville, M.H.D.de. Mammiféres. (Organisation.) < Nouvean Dict. d’Hist. Nat. .... par 
une société et de naturalistes et d’agriculteurs, nouy. ed. xix, 1818, pp. 75-152. 

Wistar, C. Observations on those processes of the ethmoid bone which originally form the 

sphenoidal sinuses. < Trans. Am. Philos. Soc. Phila. n. 8. i, no. xxx, 1818, pp. 371-374, pl. 

10, figs. 1-3. ; 

1819-29.—Geoffroy St.-Hilaire, E., and Cuvier, F. Histoire naturelle des mammifeéres, avec des figures 

originales enluminées, dvssinées d’apres des animaux vivants. Par MM. Geoffroy Saint-Hilaire, 

.. +. et Frédérie Cuvier, .... Publiée par M. C. de Lasteyrie. Paris, & limprimerie 

lithographique de C. de Lasteyrie, .... et chez les principaux libraires de France et de 
V’étranger, de ’imprimerie de Firmin Didot, 1819. 3% vols. Folio. 

[Issued in parts, 1819-29.) 

1820.—Kuhl, H. Beitriige zur Zoologie und vergleichenden Anatomie. 4°. Frankfurt am Main, 1820. 

1820-21.—Ranzani, C. Elementi della storia naturale dei mammiferi. 8°. 3 vols. Bologna, per le 

stampe di Annesio Nobili, 1820-21. 

1820-22.—Desmarest, A. G. Mammalogie, ou description des espéces de mammiferes. Par A. G. 

Desmarest. Ire partie, contenant les ordres des Bimanes, des Quadrupédes et des Carnassiers, 

pp. viii, 1-276, 1820; 2e partie, contenant les ordres des Rongeurs, des Edentés, des Pachy- 

dermes, des Ruminans et des Cétacés, pp. viii, 277-556 ; atlas, 112, 14 pl., 1822. In1 vol. 49. 

A Paris, chez mme. veuve Agasse. 
{An important and almost indispensable general treatise. It forms vol. clxxxii of the Encyclopédie mé- 

thodique. ‘Chere is a companion volume (clxxxiii of Encyel. méth.) of uncolored plates, by Daubenton and 
Desmarest, published in 1826, With this volume of plates is bound Bonnaterre’s Cétologie, bearing date 1789.) 

1821.—Bowdich, T. EB. An analysis of the natural classifications of mammalia, for the use of students 

and travellers. 8°. 115 pp., 15 pll. (4 folded). Paris, printed by J. Smith, 1821. 

Gray, J. E. On the natural arrangement of vertebrosé animals. [Seet. 1.] <The London 
Medical Repository, Monthly Journal, and Review, xy, 1821, pp. 296-310. 

{Only the mammals were treated.] 

Griffith, B. General and particular descriptions of the vertebrated animals, arranged confor- 

mably to the modern discoveries and improvements in zoology. ... Order Carnivora. 8°. 
v +295 pp., 64 pl., eng. title. London, printed for Baldwin, Cradock, and Joy, Paternoster 

Row; Rodwell and Martin, Bond street ; and W. Word, Strand, 1821. 

1821-22.—Herden, H. Responsio ad questionem: Cum in distributione systematica mammalium 

characteres majoris momenti dentes praebeant, petitur eoruamdem ampla et comparativa de- 

scriptio scopo facta, ut illorum differentiis .... simul cum reliquis notis characteristicis 

stabiliantur classes ac ordines ad quos animalia illa vertebrata (mammalia) pertinent. < Ann. 

Acad. Gandav, 1821-22. 
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1822.—Fleming, J. Philosophy of zoology, or a general view of the structure, functions, and classifi- 
cation of animals. 2 vols. 8°. Edinburgh, 1822. 

Saint-Vincent, B. de. Dictionnaire classique d’histoire naturelle, par Messieurs Audouin, Isid. 

Bourdon, Ad. Brongniart, De Candolle, Daudebard de Férussac, A. Desmoulins, Drapiez, Ed- 

wards, Flourens, Geoffroy de Saint-Hilaire, A. De Jussieu, Kunth, G. De Lafosse, Lamouroux, 

Latreille, Lucas fils, Presle-Duplessis, C. Prévost, A. Richard, Thiébaut de Berneand, et Bory 

de Saint-Vincent. Ouvrage dirigé par ce dernier collaborateur, et dans lequel on a ajouté, 

pour le porter au niveau de la science, un grand nombre de mots qui n’avaient pu faire partie 

de la plupart des dictionnaires antérieurs. ‘Tome premier. Paris, Rey et Gravier, libraires- 

éditeurs, Quai des Augustins, no.55; Baudouin, fréres, libraires-éditeurs, imprimeurs de la So- 

ciété d’Histoire Naturelle, Rue de Vaugirard, no. 36,1822. 8°. xvi, 604 pp., 2 folded tables. 

1823.—Oken, L. Das Zahnsystem der Siiugethiere. < Isis, 1823, Lit. Anz. pp. 274-350, mit Abbildgn. 

Piédagnel, —. Recherches sur l’organisation et le développement de Voreille externe chez 

quelques animaux. < Magendie’s Journ. de Physiol. iii, 1828, pp. 29-35. 

Wilbrand, J.B. Ueber die Familien der Siiugethiere und der Vogel, insbesondere iiber das 
gegenseitige Verbalten dieser Familien. < Schrift. d. Gesellsch. z. Beférd. d. ges. Naturwiss. 

zu Marburg, Bd. i, 1823, pp. 188-226; Féruss. Bull. Sci. Nat. tome 3, 1824, pp. 222-224. 

1824.—Bailly, E. M. Mémoire sur l’usage des cornes dans quelques animaux et particulitrement dans 

le buffle. < Ann. Sci. Nat. tome ii, 1824, pp. 369-386, avec planches. 

Kuhl, H., and Hasselt, J. C. van. Sur plusieurs animaux vertébrés. < Bull. Sci. Nat. (Férus- 

sac), ii, 1824, pp. 277-280. 

Latreille, P. A. Esquisse d’une distribution générale du régne animal. 8°. 22pp. Paris,de 

Vimprimerie de mme. veuve Agasse, 1824. 

Prevost, C., and Dumas, J. A. De la génération dans les mammiferes, et des premiers indices 

du développement de Vembryon. < Ann. Sci. Nat. iii, 1824, pp. 113-138, 3 pl.; Fror. Not. ix, 
no. 188, 1825, pp. 177-186, 198-201. 

Ritgen, PF. F. A. Natiirliche Eintheilung der Siiugethiere. 8°. Giessen, Miiller, 1824. 

1825.—Blumenbach, J. F. A manual of the elements of natural history. Translated from the tenth 

German edition, by R. T. Gore. London, printed for W. Simpkin & R. Marshall, 1825. 6°. 
5p. l., 2 pll., 415, xiv pp. 

Cuvier, F. Des dents des mammiféres, considérées comme caractéres zoologiques. F. G. Le- 

vrault, éditeur, 4 Strasbourg, .. . 1825. 1 vol. 8°. pp. lv., 258,11., pll. 117 (1-94, 96-103, + 

3 bis, 11 bis, 22 bis, 23.A, 23 B, 23C, 34 bis, 38. A, 33 B, 39 A, 39 B, 43, 86 bis, 91 bis, 93 dis). 

Cuvier, F. Sur la domesticité des mammifetres, précédé de considérations sur les divers états 

des animaux, dans lesquels il nous est possible d’étudier leurs actions. < Mém. Mus. Hist. 

Nat. Paris, xiii, 1825, pp. 405-455; Ann. Sci. Nat. ix, 1826, pp. 279-3829; Edinb. Phil. Journ. iii, 

1827, pp. 303-308; iv, 1827, pp. 45-60, 292-293; Fror. Not. xvi, 1827, col. 180-186, 193-200, 

209-216. 

Gray, J. E. An outline of an attempt at the disposition of mammalia into tribes and families, 

with a list of the genera apparently appertaining to each tribe. < Ann. of Philos, n.s, vol. 

x, 1825, pp. 337-344; Isis, 1829, pp. 541-548, 

Latreille, P. A. TFamilles naturelles du régne animal, exposées succinctement et dans un ordre 

analytique, avec Vindication de leurs genres. ... 8°. 3p.1.,570 pp. Paris, J.-B. Bailliére, 

librairie, .... Baudouin fréres, .... 1825. 
[Les mammiféres onguiculés, et immédiatement aprés l’ordre des quadrumanes, se divisent en deux branches; 

Vune formée des ordres suivans: Cheiroptéres, Marsupiaux, Rongeurs, Edentés; l’autre de ceux de carnassiers 

et d’amphibies. Cette seconde branche se termine par les mammiféres ongulés et ceux qui sont bipddes, ou les 

cétacés (pp. 7,8). Celui des Pachydermes trois: les Pentadactyles, les Anisodactyles, les Solipédes. Celui des 

ruminans trois autres: les Inermes, les Plenicornes, les Tubicornes. ] 

1826.—Geoffroy St.-Hilaire, I. Considérations générales sur les mammiféres. Paris, imprimerie de 

J. Tastu, Avril, 1826. [Extrait du Dictionnaire Classique d’Histoire Naturelle, articles Mam- 

malogie et Mammiféres. 24°. 1 p.1.,iv, 260 pp.] 

Otto, A.W. De animalium quorundam per hiemem dormientium vasis cephalicis et aure 

interna. < Nova Acta Acad. Leop. Carol. Nat. Cur. xiii, pt. i, 1826, pp. 23-86, 1 pl; Ann. Sci. 

Nat. xi, 1827, pp. 70-111, 1827; Féruss. Bull. Sci. Nat. xi, 1627, pp. 267-270. 
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1826.—Prevost, C., and Le Royer, —. Note sur l’acide libre contenu dans l’estomac des herbivores. 

< Mém. de la Soc. de Phys. et d’Hist. Nat. de Geneve, iii, t. 2, 1826, pp. 143-187 (sic! 3 pp.). 

1827.—Edmonston, L. On the origin of the power of suspending respiration possessed by aquatic 

mammalia and birds. < Philos. Mag. ii, 1827, pp. 126-130; Féruss. Bull. Sci. Nat. xiv, 1828, 

pp- 114-115. 

Griffith, E., and others. The animal kingdom, arranged in conformity withits organization, By 
the Baron Cuvier, .... with additional descriptions of all the species hitherto named, and of 

many not before noticed. By Edward Griffith, .... London, George B. Whittaker. The 

class Mammalia, arranged by Baron Cuvier, with specific descriptions by Edward Griffith, F. 

L. 8., Major Charles Hamilton Smith, F. R. S., and Edward Pidgeon. 1827. Vols. i-v. 8°. 
[The 5th volume (pp. xxvii, 391) is a general synopsis of mammals.} 

Lesson, R.-P. Manuel de mammalogie, ou histoire naturello des mammiféres. 18°. xv, 441, 

(1) pp.; ?atlas, 80 pll. Paris, Roret, 1527. 

Pastré, T. Exposé succinct des opinions émises jusqu’ici sur la cause de lengourdissement 

périodique qwéprouvent les animaux appelés hibernans. < Mém. de la Soc. Linn. de Paris, 

vi, 1827, pp. 121-138. 

Ritgen, F. F. A. Classification des mammiféres. < Féruss. Bull. Sci. Nat. tome 10, 1827, pp. 

131-133. 

Temminck, C.J. Monographies de mammalogie, ou description de quelques genres de mam- 

miferes, dont les especes ont été observées dans les différentes musées d’Europe. In 2 vols. 

4°, Vol.i. Paris, 1827. 

1827-34.—Lichtenstein, H. Duarstellung neuer oder weniger bekannter Siingethiere, in Abbildungen 

und Beschreibungen yon fiinfundsechzig Arten. 2 vols. Folio. Berlin, 1827-34. 

1828.—Geoffroy St.Hilaire, E. Mémoire ow V’on se propose de rechercher dans quels rapports de 
structure organique et de parenté sont entre eux les animaux des Ages historiques, et vivant 

actuellement, et les espeéces antédiluviennes et perdues. < Mém. Mus. Hist. Nat. Paris, xvii, 

1828, pp. 209-229. 

1829.—Burnett, G. T. Illustrations of the Quadrupeda or quadrupeds, being the arrangement of 
the true four-footed beasts indicated in outline. < Quart. Journ. Sci. Lit. and Arts (Roy. 

Inst. Great Britain), London, July to Dec, 1829, xxviii, pp. 336-353; transl., Isis, 1833, pp. 

941-943. 

Comstock, J.L. N.tural history of quadrupeds; with engravings, on a new plan, exhibiting 

their comparative size: adapted to the capacities of youth; with authentic notes, illustrating 

the habits and characters of the animals; together with reflections, moral and religious; de- 

signed for sabbath school libraries, families, and common schools. .... 12°. 201 pp. Hart- 

ford, D. I’, Robinson & Co., 1829. 

Cuvier, F. Zoologie—mammalogie. < Dict. des Sci. Nat. (F. G. Levrault, éditeur), lix, 1829, 
pp. 357-519. 

Fischer, J. B. Synopsis mammalium. 89°. xlii, 752 pp. Stuttgardtiw, sumptibus J. G. Cotte, 
1229. 

Geoffroy St.-Hilaire, E. Cours de l’histoire naturelles de mammiferes,. . . . Partie compre- 
nant quelques vues préliminaires de philosophie naturelle, et histoire des singes, des makis, 

des chauve-souris et de la taupe; pouvant servir de complément A Vhistoire naturelle des 

quadrupedes de Buffon. 8°. [19 “legons” in 1 vol., each paged separately, and with 40 pages, 

more or less.] Paris, Pichon et Didier, éditeurs, libraires commissionaires, 1829. : 

Minding, J. Ueber die geographische Vertheilung der Siugethiere. 4°. 104pp. Berlin, Ens- 

lin’sche Buchhandlung, 1829. < Féruss. Bull. Sci. Nat. xxi, 1830, pp. 463-472. 

Pastré, T. De la cause de V’hybernation chez les animaux appelés dormeurs. < Nova Acta 
Acad. Leop. Carol. Nat. Cur. xiv, pt. ii, 1829, pp. 659-669. 

Plagge, M. W. Ueber das Ei der Siiugethiere vor der Befruchtung. < Meckel’s Arch. f. Anat. 

u. Phys. 1829, pp. 193-202, mit Abbildgn. 

1830.—Kaup, J.J. Versuch einer natiirlichen Eintheilung der Siiugethiere. < Oken, Isis, xxiii, 1830 
col. 799-802, 

Linneus, C. Kditio prima reedita, curante Antonio-Laurentio-Apollinario Fésa. 8°. 2p.1. 

vi, 81 pp.,11. Parisiis, apud F. G. Levrault, bibliopolam, 1830. 
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1830.—Wagler, J. Natiirliches System der Amphibien, mit vorangehender Classification der Siiuge- 

thiere und Vogel, ein Beitrag zur vergleichenden Zoologie. 8°. vi, 354 pp., 1 pl. folded, 1 

diag. folded. Miinchen, Stuttgart und Tiibingen, in der J. G. Cotta’schen Buchhandlung, 1830, 

1830-32.—Lesson, R-P. Centurie zoologique ou choix d’animaux rares ou imparfaitement connus 
Livr. i-xvi. 8° or 4°. Paris, 1830-32. 

1831.—Bonaparte, C. L. Saggio di una distribuzione methodica degli animali vertebrati. < Giornale 
Areadico di Scienze, Roma, xlix, 1431, pp. 3-77; Appendice, lii, 1832?, pp. 129-209 (fide R. 

S. Cat.); transl., < Isis von Oken, 1832, col. 283-320; 1833, col. 1220-1254 ?; also separate, 
Roma, presso Antonio Boulzaler, 78 pp., 8°, 1831. 

[The classification adopted in this article is as follows :— 

Cuassis I.—Mammalia. 

Sunciassis I.—Quadrupeda. 

SectTio 1.—Unguiculata. 
Ordo Primates. 

Chiroptera. 

Fer (su bdivided into the orders Best’ # [= Insectivora ambulatoria] and Fer in 1833). 

Mursupialia. 

Glires. 

Bruta. 
SEcTIO 2.—Ungulata. 

Ordo Pecora. 

Bellu. 
Suncassis Il.—Bipeda. 

Ordo Cete (subdivided into the orders Sirenia—which succeed Bruta—and Hydraula in 1833). 

Cassis II.—Monotremata. 
Ordo Tachyglossa. 

Platypoda.]} 

Coleman, BE. [On the propensity of domesticated quadrupeds to destroy their young when 

suffering under a deficiency of milk.] < Proc. Comm. Zool. Soc. London, i, 1831, p. 57. 

Cuvier, F. Supplément 4 Vhistoire naturelle générale et particuliére de Buffon. Tomei, Mam- 
miféres. 8°. Paris, 1831. 

Linz, H. O. Naturgescbichte der Siingethiere, nach Cuvier’s Systeme bearbeitet. 8°. xii, 324 

pp- Gotha, Becker’sche Buchhandlung, 1831. 

McMurtrie, H. The animal kingdom arranged in conformity with its organization. By the 

Baron Cuvier, and translated from the French, with notes and additions, by H. MeMurtrie, 

M.D. 4 vols. 8°. New York, Carvill, 1831. 
{Vol. i contains the Mammals and Birds.) 

Meyraux, D. M. Compendio di mammalogia o di storia naturale de’ mammiferi contenente, i 

caratteré distintivi, ’organizzazione, le abitudinie la classificazione di questi animali, ecc., pre- 

ciduto da una introduzione storica, sequito da una biografia, da una bibliografia e da un yocabu- 

lario di termini tecnici. 24 pp. Milano, 1831. 

1832.—Cuvier, F. Histoire naturelle des mammifeéres, par F. Cuvier, .... et le docteur Dumezille. 

Tome premier [et second]. 18°. 108 pp., 2 pll.; 1 title, 100 pp.,4 pll. Paris, 1832. 

Geoffroy St.-Hilaire, I. Etudes zoologiques, comprenant Vhistoire et la description d’un grand 

nombre d’animaux récemment découvert, et des observations nouvelles sur plusieurs genres 
déja connus. 8°, Paris, 1832. 

Geoffroy St.-Hilaire, I. Recherches zoologiques et physiologiques sur les variations de la 

taille chez les animaux et dans les races humaines. < Mém. prés. a l’Acad. d. Sci. Paris, Sci. 

Math. et Phys. iii, 1932, pp. 503-572 ; Fror. Not. Bd. xxxvi, no. 775, 1583, pp. 65-73; no. 776, pp. 

81-89. 

Lyell, C. Geographische Vertheilung der vierfiissigen Thiere. <Fror. Not. xxxiv, no. 734, 

1832, pp. 113-121. 

Wagler, J. Nene Sippen und Gattungen der Siiugethiere und Vogel. <Isis von Oken, xxv, 

1832, co]. 1218-1235. 

1833.—Coste, P. Sur le développement des mammiféres. < Institut, i, no. 24, 1833, pp. 202, 203, 217. 

Coste, P, and Delpech, —. Recherches sur la formation des embryons. < Ann, Sci. Nat. xxviii, 

1833, pp. 158-180. 

1834.—Cuvier, G. Recherches sur les ossemens fossiles, ot l’on rétablit les caractéres de plusieurs 

animaux dont les révolutions du globe ont détruit les especes. 4meéd. Tome premier. Paris, 

Edmond D’Ocagne, éditeur, 1834. 
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1834.— Duvernoy, G.L. Tableaux des ordres, des familles, des genres de la classes des mammiféres. 
< Institut, ii, 1834, pp. 261-262; Ann. Sci. Nut. ix, 1838, pp. 375-376. 

Geoffroy St-Hilaire, EB. Histoire naturelle des mammiféres, comprenant quelques vues pré- 
liminaires de philosophie naturelle et histoire des singes, des makis, des chauve-souris, et de 
la taupe. Cours professé par M. Geoffroy St.-Hilaire, .... 8°. 47 pp.+ (le legon) 26 pp., (2e) 
24 pp., (3e) 31 pp., (de) 30 pp., (5e) 31 pp., (6e) 27 pp., (7e) 39 pp., (8e) 32 pp., (9e) 36 pp., (10e) 
36 pp., (1le) 42 pp., (12e) 38 pp., (13e) 35 pp., (14e) 47 pp., (15e) 40 pp., (16e) 40 pp., (17e) 1 p.1. 
18 pp., (18e) 40 pp., (19e) 40 pp., 3 pll. Paris, Librairie des Sciences Médicales de Just Rouvier 
et E. Le Bouvier, 1834. [See above, same author, date 1829. ] 

Kaup, J.J. Classification der Siiugethiere und Végel. 8°. 144 pp., 2 pll. Darmstadt, C. W. 
Leske, 1834. 

Kaup, J.J. Versuch einer Eintheilung der Siugethiere in Sechs Stimme und der Amphibien 
in Sechs Ordnungen. < Isis von Oken, 1834, pp. 311-316. 

Miller, J. Ueber die Structur der eigenthiimlichen Kérperchen in der Milz einiger pflanzen- 
fressenden Siiugethiere. < Miiller’s Arch. f. Anat. 1834, pp. 80-90, 1 pl. 

1835.—Coste, P. Sur la formation dn placenta. < Compt. Rend. Acad. Sci. Paris, 1835, pp. 208-209; 
Institut, iii, no. 127, 1835, p. 330. 

Duvernoy, G.L. Etndessurle foie. Dela forme du foie des mammiferes, < Comptes Rendus, 
Paris, i, 1835, pp.183-186; Fror. Not. xlvi, 1835, col. 148-150; Ann Sci. Nat. iv, (Zool.), 1835, 
pp. 257-269; Institut, ili, 1435, pp. 325-326. 

Duvernoy, G. L. Tableaux desordres, des familles et des genres de mammiferes, adoptés pour 
le cours de zoologie de la faculté des sciences, par M. Duvernoy; rédigés sous ses yeux, par 
M. Lereboullet. 4°. 10 pp.,5 tables folded. <Mém. Soc. Mus. d’Hist. Nat. Strasbourg, ii, 
1435. 

Flourens, M. J. P. Recherches sur la structure du cordon ombilical et sur sa continuité avec 
le fetus. < Institut, iii, no, 116, 1835, pp. 247-248; 2e mém., Compt. Rend. 1835, pp. 27-28 ; 
Tnstitut, iii, no. 118, 1835, p. 258; 3e mém, relatif aux oiseaux, Compt. Rend. 1835, pp. 180- 
182; Institut, iii, no. 126, 1835, p. 324. 

Harlan, R. Medical and physical researches: or original memoirs in medicine, surgery, geol- 
ogy, zoology, &e. 8°. Philadelphia, Lydia R. Bailey, 1835. 

{A reprint of bis minor papers, many being on mammals. Among others, there is a systematic list of the 
North American species. ] 5 

Heusse, H.F. De mammalium dentibus. < Diss. Berolini, typis Nietack, 1835, 8°, 40 pp. 
Lereboullet, A. Tableaux des ordres, des familles et des genres de mammiféres, adoptés pour 

le cours de zoologie de la faculté des sciences par M. Duvernoy, rédigés sous ses yeux. < Mém. 
Soc. d’Hist. Nat. Strasbourg, ii, 1835, 10 pp., 5 tab. 

Swainson, W. Animals | in | menageries. | London; | printed for Longman, Brown, Green & 
Longmans, ... 16°. vi (inel. title), 376 pp., with 71 figs. 

Swainson, W.—On the natural history and classification of quadrupeds. .... 16°. 2p.1, 
vili, 377 pp. London, printed for Longman, Brown, Green & Longmans, ... . 1835. <The 
Cabinet of Natural History, conducted by the Rey. Dionysius Lardner, ... , assisted by 
eminent scientific men... . . <The Cabinet Cyclopwdia, conducted by the Rev. Dionysius 
Lardner, . . . . — Natural History. 

Swainson, W. A treatise | on | the geography and classification | of animals. ... Lon- 
don, | printed for Longman, Rees, Orme, Brown, Green & Longmans, ... | and John Taylor, 

| 1855. | 16°. viii (incl. eng. title), 367 pp., with 56 figs. 
Anon. The naturalist’s own book: comprising descriptions and authentic anecdotes of quad- 

rupeds; scientifically arranged according to the system of Cuvier. By the author of the 
Young Man’s Own Book. 8°. Eng. title, xvi, 384 pp. Philadelphia, Key & Biddle, 1835. 

1835 seq. Wagner, J. A. [Berichte iiber die Sdugethiere.] < Arch. fiir Naturg. passim. 
[The annual reports on the progress of science contain many important notices of American mammals, e. g. 1856, 281; 1837, 356; 1838, 45; 1842, 306; 1843, 32, 341; 1845, 148.] 

1836.—Cuvier, F. De l’histoire naturelle des cétacés, ou recneil et examen des faits dont se compose 
Vhistoire naturelle de ces animaux; avec un atlas de 22 planches. 8°, Paris, 1886. 

Owen, R. [Reference to Hunter’s opinion respecting the productive powers of hybrids.] 
<Proe. Zool. Soe. London, iv, 1836, p. 85. 

Vigors, N. A. [Remarks upon the productive powers of female hybrids.] < Proc. Zool. Soe. 
London, iv, 1836, pp. 84-85. 
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1837.—Gray, J. EH. Descriptions of some new or little known mammalia, principally in the British 
Museum collection. <Charlsw. Mag. Nat. Hist. i, 1837, pp. 577-587; Arch. fiir Naturg. v, 
1839, pp. 181-194. 

Reichert, C.B. Ueber die Visceralbogen der Wirbelthiere im Allgemeinen und deren Meta- 
morphosen bei den Végeln und Siiugethieren. < Archiy Anat. (Miiller’s), 1837, pp. 120-122. 

Wilson, J. The natural history of quadrupeds and whales; being the article “Mammalia” 
from the 7th ed. of the Encyclopedia Britannica. With above 150 illustrations. 4°. 2 p.1., 

pp. 73-192, pll. ceexxviii-ccexliv. Edinburgh, Adam & Charles Black, 1837. 

1837-38.—Breschet, G., and Gluge, —. Recherches sur la structure des membranes de l’ceuf des mam- 

i miféres. < Compt. Rend. Acad. Sci. Paris, vi, 1838, pp. 79-92 (avec planches); Institut, vi, 

no. 224, 1838, pp. 43-44 (avec figures); Ann. Sci. Nat. 2e sér. Zool. viii, 1837, pp. 224-228; Fror. 

Not. Bd. v, no. 106, 1838, pp. 277, 278. 

1838.—Bonaparte, C.L. Nouvelle classification des animaux vertébrés. < Revue Zoologique, i, 1838, 

pp. 208-217. 

Bonaparte, C.L. Synopsis vertebratorum systematis. < Nuovi Annali delle Scienze Natu- 

rali, anno i, tomo ii, Bologna, 1838, pp. 105-133 (Classis i, Mammalia, pp. 106-113); Annali 

Medico-ebirurgici del Dott. Telemaco Metaxa (Roma), i, 1839, pp. 213-226, 268-279 (fide R. S. 

Cat.) ; Isis von Oken, 1839, col. 848-861. 
{After the diagnosis of the branch (‘‘ provincio”) follow ‘‘Classium distinctio”’ (p. 106), ‘‘ Classis i, Mamma- 

lia” (diagnosis, p. 106); “Ordinum distributio” (with diagnosis, pp. 107-110); and, lastly, ‘‘ Index familiarom 

et subfamiliarum" (pp. 111-113). A like sequence is adopted for the other classes (Aves, Amphibia, and Pisces). 

The mammals are divided into 41 families and 75 subfamilies, monotypic families being represented by subfam- 

ilies of equal extent.) 

Comte, A. Cours de philosophie positive. 6 vy. 8°. Paris, Bachelier, 18—. > Tome 3e, 

contenant Ja philosophie chimique et la philosophie biologique, 1838, 556 pp. 

Leuret, F. Anatomie comparée du systéme nerveux considérée dans ses rapports avec l’intelli- 

gence. 8°. 2vols. Paris, J -B. Bailliére et fils, 1838-57. 

Ogilby, W. Observations on “ Rules for nomenclature”. < Mag. Nat. Hist. ii, 1838, pp. 150- 

' 157, 275-284. 

1838-39.—Dugés, A. Traité de physiologic comparée de Vhomme et des animaux. Avee planches 

lithographiées. 3 vols. Montpellier, chez Louis Castel, 1838-39. Tome ler, xviii, 526 pp., 

frontispiece, table, 6 pll., 1838. Tome 2e, x, 636 pp., 12 pll., 1838. Tome 36, viii, 494 pp., 

with portrait, 1839. | Vertebrates named sous-régne des Hominiaires (i, 15) ; mammals, classe 

des Hoministes (i, 18). ] 

Lesson, R.-P., and Garnot, P. Mastologie méthodique. < Revue Zool. Déc. 1838, Mars 1839. 

Owen, R. On the structure of teeth and the resemblance of ivory to bone, as illustrated by 

microscopical examination of the teeth of man and of various existing and extinet animals. 

< Rep. Brit. Assoc. 1838, pt. 2, pp. 135-150; Fror. Notizen, viii, 1838, col. 65-73, 86-89; Am. 

Journ. Sci. and Arts, xxxv, 1839, p. 507. 

1839.—Bachman, J. Observations on the changes of colour in birds and quadrupeds. < Trans. Am. 

Philos. Soc. Phila. vi, 1839, art.iv, pp. 197-239. 

Bonaparte, C.L. Prodomus systematis mastozoologi# Caroli Luciani Bonaparte Muxiniani 

principis. < Annali Medico-chirurgici del Dott. Telemaco Metaxa, Roma, ii, 1839, pp. 221-227, 

280-286 (fide R. S.); Nuovi Annali delle Scienze Naturali, anno ii, tomo iii, Bologna, 1840, pp. 

300-312; Isis von Oken, 1841, col. 589-597. 
[The diagnoses of the orders and including groups are repeated from the earlier article (1838) ; but interca- 

lated therewith, and forming an unbroken series, are the diagnoses of the families and subfamilies, which are 

the same as those enumerated in the “ Index familiarum et subfamilarum " of the earlier article. The groups 
Placentalia and Implacentalia are, however, designated “series” instead of “subclasses’’, and the Educabilia 
and Ineducabilia “subclasses’’ instead of “sections”; the subfamilies 15 and 16, 23 and 25, and 53 and 54, 

are severally reversed in position with respect to each other.) 

Cuvier, F. Considérations sur l'étude des actions des animaux suivies d’un programme d’un 

cours sur la nature des animaux et sur leur éducation. < Ann. Sci. Nat. xii (Zool.), 1889, 

pp. 141-147; Froriep, Notizen, xiv, 1840, 337-344. 

Gray, J.B. On some new or little known mammatlia. < Ann, Nat. Hist. 11, 1839, pp. 284-287. 
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1839.—Anon. Histoire naturelle des animaux les plus remarquables de la classe des mammiféres (qua- 

drupédes et cétacés); par un naturaliste du muséum; ornée de soixante figures d’animaux, 

dessinées et gravées par C. Frane, peintre d’histoire naturelle. 12°. 2 p.1., viii, 232 pp., 12 pl. 
Paris, J. Samson, 1839. 

[Recognizes ‘‘sous-classe des Ornithodelphes”’ p. vii, and ‘‘ Didelphes éleuthérodactyles " p. 213, et “ D. syn- 

dactyles”’ p. 215, and adopts class. of Blainville p. vi]. 

1839-57.—Leuret, F., and Gratiolet, P. Anatomie comparée du systéme nerveux considéré dans ses 

rapports avec intelligence. 3% vols. Paris, J.-B. Bailliére et fils, 1839-57. 
{Atlas de 32 planches déssinées d’aprés nature et gravées. Paris, J.-B. Bailliére et fils, 1839-57. Folio, pp 

60 —, pll. 30.] 

1839-64.—Blainville, H. M. D. de. Ostéographie ou description iconographique comparée du squelette 

et du systéme dentaire des mammiféres récents et fossiles pour servir de base A la zoologie et 
aX la géologie par H. M. Ducrotay de Blainville. . . + Ouvrage accompagné de 323 
planches lithographiées sous sa direction par M. J. C. Werner, peintre du Muséum d’Histoire _ 

Naturelle de Paris, précédé (une étude sur la vie et les travaux de M. de Blainville, par M. P. 
Picard. Text, 4°, 4 v.; atlas, fol.,4 v. Paris, J. B. Bailliére et fils, 1839-64. 

[Published in twenty-six fascicules ; the first twenty-five under the title: ‘‘ Ostéographie ; ou, description 
iconographique comparée du squelette et du systéme dentaire des cing classes d’animaux vertébres récents et 

fossiles, pour servir de base a la zoologie et Ala géologie par M. H. M. Ducrotay de Biainville. . . . Ouv- 

rage accompagnué de planches lithographiées sous sa direction par M. J. C. Werner. . . . Paris, Artbus 

Bertrand,. . . .” [1839-55]. The twenty-sixth and Jast fascicule was issued with the special title above 

given, titles for the four volumes of text and four of plates, table of contents and index, by the Bailliéres, in 1864. 

The culpable neglect of the publishers to give the dates of publicatiun of the several fascicules has doubt- 

less devdlved apon many investigators, as upon the writer, much trouble and annoyance in ascertaining them, 

and to save to others similar trouble, a collation is here presented, the dates having chiefly been ascertained 

trom Wagner's annual reports in the “‘ Archiv fiir Naturgeschichte”. The appearance of successive fascicules 

has not been noticed in the ‘‘ Bibliographie de la France’. 

The titles of the respective monographs given below are those at the upper fourth of the first page of each 

monograph, and which are the only special titles published. 

The work is more remarkable as a methodical repertory of facts respecting superficial osteological details 

than as a digest exhibiting acute appreciation of the value and subordination of characters and their taxonomi- 

cal application, or orthodox views respecting classification and the geological succession of animals—the con- 

current views of the most recent and approved investigators being the standard. The “ genera’, it must be 

remembered, are generally about equal in extent to the families now generally adopted.] 

CONTENTS. 

Tome premier | Primatés—Secundatés | Avee atlas de 59 planches. [7 pp + 9 parts,* as below :—] 

Atlas—Tome premier | composé de 59 plauches | Primatés—Secundatés. [2 p. 1. +5 parts, viz:—] 
[A title-page with the more general title (see above) and the addition :—‘* Mammiféres—Tome premier” 

was issued with the first fascicule in “1839”, and another with the modification ‘‘ Mammiféres.—Primatés: 
Pithecus. Cebus. Lemur.” in 1841", but both are superseded by the special title isaned for the first vol- 
ume with the twenty-sixth fascicule } 

(Etude sur la vie et les travaux de M. de Blainville, par M. P. Nicard.) (1864. —cexxiii. pp. < F. xxvi.] 
({4.] De Vostéographie en général. _< Ostéographie des mammiféres, pp. 19-47.) [1839.—47 pp. < F.i.] 

({B.] Ostéographie des Primatés. —Sur les primatés en général et sur les singes (Pithecus) en particulier.) 
[1839.—52 pp. 11 pl. <F.i. (+ pl. 1 bis and 5 bis. <F. xxv, 1855.)] 

[A secondary general title for the Primatés was issued as the first pages (p. 1=1. 1) of the preceding, viz: 

“Ostéographie des mammiféres de l'ordre des Primatés, suivie de recherches sur l’histoire de la science & 

leur égard, les principes de leur classification, leur distribution géographique actuelle et lew ancienneté ala 

surface de la terre.’’} : 

((¢.} Ostéographie des Primatés.—Sapajous (Cebus).) {1839.—31 pp. 9 pl.=F. ii.] 

({D.] Ostéographie des Primatés.—Makis (Lemuz).) [{1839,—48 pp. 11 pl. < F, iii.] 

({Z ] Mémoire sur la véritable place de lAye-Aye dans la séric des mammifeéres, Lu a Ja Socié!é philoma- 

tique, le 16 mai 1816.) {1839.—40 pp. < F. iii—Plate < F. iii—Plate=pl.5 < D.] 

({F.] De Vancienneté des Priwatés a la surface de la terre.) 68 pp. [1839.] < F. iv.—Sans planches.] 

({|G.] Ostéographie des Cheiroptéres ( Vespertilio, L.).) {1839.—104 pp. 15 pl. < F. v.J 

(|H.] Ostéographie des Mammiféres insectivores (Zalpa, Sorex et Evinaceus, L.).) [1840.—115 pp. 11 
pl. =F. vi.] 

Tome deuxiéme | Seeundatés | Avec atlas de 117 planches. [viii. pp. + 9 parts.] 

Atlas—Tome deuxiéme | composé de 117 planches | Secundatés. [2 p. 1. + 8 parts, viz :—] 

({Z.] Ostéographie des Carnassiers, [1840.—85 pp. < F. vii.] 

[A TEENY title for the Carnassiers (I—Q) was issued as the first pages (p.1 —1. 1) of the preceding’ 

viz: ‘Ostéographie des Carnassiers, précédée de considérations sur l'histoire de la science a leur égard, les 

principes de leur classification, leur distribution géographique actuelle, et suivie de recherches sur leur 
ancienneté a la surface de la terre.’’} 

({J-] Des Phoques (@. Phoca, L.). ‘840. —51 pp. 10 pl. < F. vii.] 

«The ‘ parts” is each monograph | or series distinguished by a special and complete pagination or numeration of plates. 
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(Ui ] Des Ours (@. Ursus).) [1841.—94 pp. 18 pl. =F. viii. ] 

([L.] Des Petit-ours (G. Subursus).) [1341.—123 pp..16 pl. = Fix. (+ pl 17 < F. x, 1842. } 

{With this fascicule was issued a general title limited thus: ‘‘ Mammiféres.—Carnassiers: | Vespertilio 

Talpa. Sorex. Erinaceus. Phoca. Ursus. Subursus. .... 1841.” 

({M.] Des Mustelas (G. Mustela, L.).) [1842.—83 pp. 15 pl. = F. x.] 

({N.] Des Viverras.) [1842.—100 pp. 13 pl. = F. xi.] 

([O.] Des Felis.) [1843.—196 pp. 1 folded tab. 19 pl. = F. xii. (+ pl. 20 < F. xxv., 1855).] 

({P.] Des Canis.) [J843.—160 pp. 16 pl. = F. xiii. ] 

([Q.] Des Hyénes.) [1844.—84 pp. 8 pL = F. xiv. ] 

Tome troisiéme | Quaternatés | Avec atlas de 54 planches. [viii pp. + 5 parts.] 

Atlas—Tome troisiéme | composé de 54 planches | Quaternatés. [2p.1. +5 parts, viz :—] 

({R.or S.] Des Eléphants.) [1845.—367 pp. 18 pl. = F. xvi.] 
({S.or 7.] Du Dinotherium.) [1845.—64 pp. 3 pl. = F. xvii.] 

({Zor U.] Des Lamantins (Buffon), (Manatus, Scopoli), ou Gravigrades aquatiques.) [1844.—140 pp. 11 
pL. =F. xv. 

({V.] Des Damans (Buffon), (Hyrax).) [1845.—47 pp. 3 pl. = F. xviii.] 

({V. or X.] Des Rhinocéros (Buffon), (G. Rhinocéros,L.).) [1846.—232 pp. 14 pl. =F. xx. ] 

(|X and non-lettered.*] | Monographie du Cheval, G. Equus.) 1864. [80 pp. <F.xxvi.] 

Tome quatriéme—Quaternatés—Maldentés | Avec atlas de 93 planches. [viii pp. + 8 parts. } 

Atlas—Tome quatriéme | composé de 93 planches | Quaternaté-—Maldentés. |2 p.1. + 11 parts.] 

([¥.] Des Palxotheriums, Lophiodons, Anthracotheriums, Choeropotames.) [1846.—196 pp.8+3+4+5+41 

{= 15] pl. = F. xxi.] 

({Z.] Des Tapirs (Buffon). (G@. Tapirus, Brisson).) [1846.—52 pp. 6 pl. = F. xix. ] 

([AA.] Sur les Hippopotames (Buffon), (Hippopotamus, L.) et les Cochons (Buffon), (Sus, L.).) 1847. 

[248 pp. 8 + 9 [=17] pl. < F. xxii.] 

({BB.] Des Anoplothériums (G. Cuvier) et sur les genres plus ou moins différents : 

1849. [155 pp. 9 pl. = F. xxiii.] 

Xiphodon, } Meryecopotamus, 2 Falconer et Cauteley, t 

Dichobune, ; G. Cuvier, 1822. Hippohyus, ; 1847. 

Adapis, J 4 Paloplotherium, | 

Chalicothérium, J. Kaup, 1833. Dichodon, > R. Owen, 1848, 

Cainothérium, Brarard, 1835. Hyopotamus. J 

Microchoerus, Sc. + Wood, 1846. 

({C0.] Des Ruminants (Pecora, L.) en général et en particulier des Chameaux, des Lamas, Buffon. (@. Ca- 

melus, L.) 1850. [131 pp. 5 pl. = F. xxiv.] 

({DD.] Ostéographie des Paresseux (Bradypus, L.).) [1840.—64 pp. 6 pl. =F. v.] 

(LBL. General title.| Publication posthume.—Explication des planches suivantes. 

Prurkres. Genres. Gorilla, Smilodon, Sciurus, Arctomys, Castor, Capromys, Myopotamus, Hystrix, Cavia, 

Equus, Camelopardalis, Myrmecophaga, Macrotherium, Megatherium, Glyptodon, Toxodon, Elasmotherium, 

Macrauchenia et groupes qui s’y rattachent. 

SouammMiréeres. Genre Crocodilus et groupes génériques voisins. 

OsTLOzOAIRES. Signification des os du crane dans les diverses classes dé ce type. 1855. [63 pp.41 pl.] Table 

alphabétique des quatre volumes. 1855. [lxvi pp. < F. xxvi.] 

1840.—Blainville, H. M. D. de. Considérations générales sur les animaux et leur classification. 

< Dict. Sci. Nat., Supplément, 1840. 

1840-55.—Waener, J. A. Die Siiugthiere in Abbildungen nach der Natur, mit Beschreibungen. .. . 

Fortgesetzt yon Dr. Johann Andreas Wagner, . . . Supplementband {mut. mut, ut infra). 

Iste-4te Abth., Erlangen, in der Expedition des Schreber’schen Siiugthier- und des Esper’- 

schen Schmetterlingswerkes und in Commission der Palm’schen Verlagsbuchhandlung, 1840. 

CONTENTS. 

Erste Abtheilung: Die Affen und Fliederthiere. 1840. [xiv, (1), vi, 551 pp.] 

Zweite Abtheilung: Die Raubthiere. 1841. [viii, 558 pp.] 
Dritte Abtheilung: Die Beutelthiere und Nager (erster Abschnitt). 1843. [xivy, 614 pp.] 

Vierte Abtheilung: Die Nager (zweiter Abschnitt), Zahnliicker, Einhufer, Dickhiiuter und 

Wiederkiiuer. 1844. [xii, 525 pp.] 

Fiinfte Abtheilung: Die Affen, Zahnliicker, Beutelthiere, Hufthiere, Insektenfresser und 

Handfliigler. 1855. [xxvi, 810 pp.] 

*Tho first series of letters is given in the list of monographs opposite title-pages, and the second in the table of con- 

tents of the 3d volume. 

t The cacography of the original is copied. 



968 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

1841.—Bonaparte, C.L. A new systematic arrangement of vertebrated animals. < Trans. Linn. 

1642.— 

Soc. London, xviii, 1841, pp. 247-304 (Classis i, Mammalia, pp. 247-258). 
[In sequence, this is essentially similar to the “ Synopsis vertebratorum systematis”, but a “‘ Conspectus fami- 

liarum et subfamiliarum”, with diagnoses of the groups, replaces the “Index”. As in the last, the groups 

Placentalia and Implacentalia are designated “ series’ and the Educabilia and Ineducabilia “subclasses”, and 

- the sequence of the subfamilies 15 and 16, 38 and 39, 54 and 55, are severally reversed. Compared with the first 

arrangement, the Hippopotamina, Rhinocerontina, and Tapirina are transfers from the Elephantidw to the 

Snide; anew subfamily (23) Dinotherina forming with (24) Elephantiva, the Elephantida, is interposed, whereby 

a total of 41 families and 76 subfamilies results. These modifications indicate the author’s emendations since 

1839, and therefore not the status of the article at the date of “ reading’’.] 

Coates, B. HH. [Or the use of the sutures of the cranium.] < Proc. Acad. Nat. Sci. Phila. i, 1841, 
pp. 69-71. 

Fennell, J.H. A natural history of British and foreign quadrupeds; containing many modern 

discoveries, original observations, and numerous anecdotes. 8°. xv, 556 pp., 200 woodcuts. 
London, Joseph Thomas, 1841. 

Jones, T. R. A general outline of the animal kingdom, and manual of comparative anatomy. 

8°, xiv, 732 pp., 336 figs. London, J. Van Voorst, 1841. 

Martin, W.C.L. A general introduction to the natural history of mammiferous animals, with 

a particular view of the physical history of man, and the more closely allied genera of the 

order Quadrumana, or monkeys. Illustrated with 296 anatomical, osteological, and other inci- 

dental engravings on wood, and 12 full-plate representations of animals, drawn by William 

Harvey. 8°. 1p.J.,545 pp.,12 pl. London, Wright & Co., 1841. 

Pompper, H. Die Siiugethiere, Vogel und Amphibien, nach ibrer geographischen Verbreitung 

tabellarisch zusammengestellt, 4°. Leipzig, 1841. 

Duvernoy,G. L. Supplément bistorique pour les mémoires, “Sur les dents des mammiféres.” 

< Comptes Rendus, Paris, xv, 1842, pp. 1000-41006. 

Gray, J. E. Descriptions of some new genera and fifty unrecorded species of mammalia. < Ann, 
Mag. N. H. x, 1842, pp. 255-267. 

Lesson, R. P. Nouveau tableau du régne animal. Mammiféres. 8°. 3p.1.,204 pp. Paris, 
A. Bertrand, 1842. 

Meyer, G. H. Ueber das Siiugethierei. < Archiv fiir Anat. 1842, pp. 17-18. , 

Schinz,H.R. Ueberseine SynopsisMammalium. < Verhandlgn. d. Schweiz. naturf. Gesellsch. 
27. Versammlg. Altdorf, 1842, pp. 116-125. ; 

Smith, C. H. The naturalist’s library. Edited by Sir William Jardine, Bart. Vol. xv. Mam- 
malia. Introduction to mammalia. 18°. Eng. title, 4 p.1., pp. 17-313, portrait of Drury, 

30 col. pll. Edinburgh, W. H. Lizars [1842]. 

1843.—Bischoff, T. L. W. Ueber die erste Bildung des Centralnervensystems bei Siiugethieren, mit 

Beriicksichtigung der kritischen Beleuchtung meiner Beobachtungen durch Herrn Dr. Rei- 

chert. Mit 1 Taf. < Miiller’s Arch. f. Anat. 1843, pp. 252-275. : 

Gray, J. E. Descriptions of some new genera and species of mammalia in the British Museum 

collection. < Ann. Mag. N. H. xi, 1843, pp. 117-119. 

Gray, J. E. List of the specimens of mammalia in the collection of the British Museum. 

Printed by order of the trustees. 16°. xxviii, 216 pp. London, 1843. 

Hays, I. [On papers relating to Koch’s eollecticn.] < Proc. Am. Philos. Soc, Phila. ii, 1843, 
pp. 264-266, 

Owen, R. Letter on R. Harlan’s notice of new fossil mammalia. < Am. Journ. Sci. and Arts, 
xliv, 1843, pp. 341-345. 

Waterhouse, G. R. Observations on the classification of the mammalia. < Ann. Mag. Nat. 

Hist. xii, 1843, pp. 399-412; Rep. Brit. Assoc. 1843 (pt. 2), pp. 65-67; Nuovi Ann. Sci. Nat. iii, 

1845, pp. 371-386. 
1844.— Bischoff, T. L. W. Recherches sur la maturation et la chute périodiqne de ’@uf de ’homme 

et des mammiféres. Avec6 planches. < Ann. Sci. Nat. 3e sér. Zool. tome ii, 1844, pp. 104-164. 

Bonaparte, C.L. Spechio generale del sistema masto-zoologico. < Riunione degli Scienziati 

Itahani, atti della prima riunione, Lucea, 1844, pp. 323-356. 

Bourgery, J.M. Sur les masses comparatives que présentent dans homme et quelques ani- 

maux mammiféres les différents organes qui composent le systéme nerveux. < Compt. Rend. 

Acad. Sci. Paris, tome xix, 1844, pp. 603-607 ; Institut, xii, no. 561, 1844, p. 321. 
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1844.—Milne-Edwards, H. Considérations sur quelques principes relatifs & la classification naturelle 
des animaux, et plus particuliérement sur la distribution méthodique des mammiféres. < Ann. 
Sci. Nat. 3e série, Zoologie, tome i, 1844, pp. 65-99, with folded tab. 

-Pouchet, F. A. Recherches sur la progression et l'état du fluide seminal dans les organes géni- 

taux des femelles des mammiféres. < Comp. Rend. Acad. Sci. Paris, xix, 1844, pp. 1362-1368 ; 
Institut, xii, no. 573, 1844, p. 422. ; 

1844-45.—Schinz, H. R. Systematisches Verzeichniss aller bis jetst bekannten Siiugethiere, oder 

Synopsis Mammalium, nach dem Cuvier’schen System, 2vols. 8°. Vol. i, 1844, pp. iv, 574. 
Nachtrag zum ersten Bande, 51 pp. Vol. ii, 1845, Solothurn. Jent und Gassmann, 1844-45, 

1845.—Bourgery, J. M. Sur l’extrémité céphalique du grand sympathique dans homme et les ani- 
maux mammiferes. < Compt. Rend. Acad. Sci. Paris, tome xx, 1845, pp. 1014-1020. 

Geoffroy St.-Hilaire, I. Classification parallélique des mammiféres. < Compt. Rend. Acad. 
Sci. Paris, 1845, xx, pp. 757-761; Fror. N. Not. Bd. 34, 1845, no. 744, pp. 273-277. 

1845-51. Wagner, J. A. Die geographische Verbreitung der Siugethiere. Mit 9 Karten. Abth. i. < 

Abhandl. d. math.-pbys. Cl. d. K. Bayr. Akad. d. Wiss. 1845, iv, Abth. i, pp. 1-146, 184; Abth. ii. << 

ibid., Bd. iv, Abth. ii, pp. 37-108; Abth. iii. < ibid. Bd. iv, Abth. 3, pp. 3-114. Apart: Miin- 

chen, Franz, 1851. 

1846.—Bremont, B. de. Histoire naturelle des animaux depuis Vhomme jusqu’a la baleine, etc. 8°. 

12 sheets, Paris, B. Renault, 1846. 

D'Orbigny, C. Dictionnaire universe! d’histoire naturelle, résumant et complétant tous les 
faits présentés par les encyclopédies, les anciens dictionnaires scientifiques, les e@uvres com- 

plétes de Buffon, et les meilleurs traités spéciaux sur les diyerses branches des sciences natu- 
relles ;—donnant la description des étres et des divers phenomeénes de la nature, l’étymologie 

et la definition des noms scientifiques, et les principales applications des corps organiques et 

inorganiques, 4 l’agriculture, 4 la médecine, aux arts industriels, ete.; .... Dirigé par M. 

Charles D’Orbigny, et enrichi d’un magnifique atlas de planches gravées sur acier. 8°. 808 pp. 

Tomei. Paris, chez les éditeurs MM. Renard, Martinet et Cie., 1846. 

Gosse, P.H. An introduction to zoology. 2 vols. 12°. xxi, 383 pp., many woodcuts. Lon- 

don [1844]. 

Shurtleff, N. B. [On a craniometer constructed by himself.] < Proc. Boston Soc. Nat. Hist. 

ii, 1846, p. 118. 

1846-47.—Weber, E.H. Ueber den Descensus testiculorum bei den Menschen und bei einigen Siiu- 

gethieren. < Berichte iib. die Verhandlgn. d. k. Siichs. Ges. i, 1846-47, pp. 247-250; Miiller’s 

Arch. f. Anat. 1847, pp. 403-408. 

1846-48.— Waterhouse, G.R. A natural history of the mammalia. 2 vols. 8°. Vol. i, Marsupiata 

or pouched animals, 1846, 3 p. 1., 553 pp., 22 pll.; vol. ii, Rodentia, or gnawing animals, 1548, 

1 p. 1., 500 pp., 22 pll. 
(No more published.] 

1846-49.—Vrolik, W. Tabul ad illustrandam embryogenesin hominis et mammalium, tam naturalem 

quam abnormem.—[ Also with the title:] De vrucht van den mensch en van de zoogdieren, 

afgebeeld en beschreven in hare regelmatige en onregelmatige entwikkeling. Fase. ix-xx. 

Cum 62 tabulis lithogr. Fol. Amstelodami, G. M. P. Londonck, 1846-49; Leipzig, T. O. Weigel. 

1846-52.—Schinz, H.R. Monographien der Siiugethiere. Mit Abbildgn. nach der Natur und den vor- 

ziiglichsten Werken gezeichnet von J. Kull. 11.-29. Heft. 4°. 41 pp. (mit 74 lith. u. col. u. 

4 schwarzen Taf.). Ziirich, Meyer & Zeller, 1846-52. : 

1847.—Eckhard, C. Das Zungenbein der Siiugethiere, mit Riicksicht auf das Stimmorgan und allge- 

meinen zoologischen Bemerkungen. - Mit 2 Taf. < Miiller’s Arch. f. Anat. 1847, pp. 39-87. 

Hollard, H. Considérations sur la classification des mammiféres. < Bull. Soe. Sci. Nat. Neu- 

chatel, ii, 1847, pp. 86-90. 

Lesson, R.-P. Description de mammiféres et d’oiseaux recemment découverts. 12°. Paris, 

1847. 
{A rare and not well known treatise, containing descriptions of many new species of North American 

mammals. ]} 

Medicus, K. F. G. Idew de mammalium systemate. Diss inang. (Monac.) Lutrinw, 1547, 

8°. 56 pp. 
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1847.—Pouchet, F. A. - Théorie positive de ovulation spontanée et de la fécondation des mammiferes 

et de ’espéce humaine, basée sur observation de toute la série animale. Ouvrage qui a ob- 

tenu le prix de physiologie expérimentale 4 Académie royale des sciences. Accompagné d’un 

atlas in-4° de 20 planches gravées et colories. 8°. (4} sheets.) Paris, J.-B. Baillitre et fils, 1847. 

Schinz, H. R. Ueber die geographische Verbreitung der Siiugethiere. < Schweizer. Gesell. 
Verhandl. 1847, pp. 132-159. 

1848.—Agassiz, L. Nomenclatoris zoologici index universalis, continens nomina systematica classi- 
um, ordinum, familiarum et generuam animalium omnium, tam viventium quam fossilium, 

secundum ordinem alphabeticum unicum disposita, adjectis homonymiis plantarum. 16°. xi, 

1136 pp. Soluduri, sumptibus et typis Jent et Gassmann, 1848. 

Agassiz, L. [Prediction that among the higher mammalia the foot of the embryo would be 

found to be webbed.] < Proc. Boston Soc. Nat. Hist. iii, 1848, p. 42. 

Comstock, J.L. Natural history of quadrupeds; with engravings, on a new plan, exhibiting 

their comparative size; adapted to the capacities of youth; with authentic anecdotes, illustrat- 

ing the habits and characters of the animals, together with reflections, moral and religious; 

designed for sabbath-school libraries, families, and common schools. 4°. 73 pp., with 23 figs., 

frontispiece, 1 folded pl. New York, published by Pratt, Woodford & Co., 1848. 
* 

D'Alton, E. Beobachtungen iiber die verschiedenen Typen in den Hand- und Fussknochen der 
Siugethiere. < Zeitung f. Zool. Bd. 1, 1848, pp. 25-29, 33-36. 

Milne-Edwards, H. On certain principles bearing upon the natural classification of animals, 

and more particularly on the methodical distribution of the mammifera. < Am, Journ. Sci. 

and Arts (2), v, 1848, pp. 428-431 [from Ann. Sci. Nat. 3e sér. i, 1844]. 

Nilsson, S. Underségelse over Pattedyrenes Udbredelse. < Oversigt KY Dansk. Selsk. For- 

handl. 1848, pp. 2-5. 

1848-49.—Fraser, L. Zoologia typica; or, figures of new and rare mammals and birds, described in 
the proceedings, or exhibited in the collections of the Zoological Society of London. 20 parts, 

with 100 pl. Folio. London, Fraser, 1848-49. 

1849.— Agassiz, L. [On the egg, in vertebrata, as a means of classification.] < Proc. Am. Acad. 
Arts and Sci. ii, 1849, pp, 183-184. 

Deen, J. van. Beitrag zur Entwickelungsgeschichto des Menschen und der Siiugethiere, mit 

besonderer Beriicksichtigung des Uterus masculinus. (Mit 2 Taf.) < Zeitschr. f. wiss. Zool. 

Bd. 1, 1849, pp. 295-346. , 
Waterhouse, G.R. The pbysical atlas of natural phenomena. By A. Keith Johnston. Ta- 

bles of the orders Rodentia and Ruminantia. No.5. By G. R. Waterhouse. Fol. 1849. 

1849-50.—Kilian, F. M. Die Structur des Uterus bei Thieren. < Henle u. Pfeufer, Zeitschr. f. ration. 
Med. viii, 1849, pp. 53-90, 1 pl.; 2. Artikel, ibid. ix, 1850, pp. 1-51. 

1850.— Agassiz, L. The zodlogical character of young mammalia. < Proc. Am. Assoc. Adv. Sci. ii, 
1850, pp. 85-89. 

Betz, F. Ueber den Uterus masculinus. Ein Beitrag zur Entwickelungsgeschichte der Ge- 

schlechtsorgane. Mit 1 Taf. < Miiller’s Arch. f. Anat. 1850, pp. 65-70. 

Browne, P. A. A microscopic examination and description of some of the piles of the head of 

albivos. < Proce Am. Assoc. Ady. Sci. iii, 1850, pp. 108-114. 

Burnett, W. J. Researches on the origin, development, and nature of the spermatic particles 
throughout the vertebrata. < Proc. Am. Assoc. Adv. Sci. iv, 1850, pp. 22-25. 

Geoffroy St.-Hilaire, I. Cours de zoologie (mammiféres et oiseaux) fait au Muséum d’Histoire 

Naturelle en 1850. < Rey. et Mag. Zool. ii, 1850, pp. 12-20; Bib]. Univ. Archives, xviii, 1851, 
pp. 23-32. 

Marcusen, J. Ueber die Entwickelung der Ziihne der Siingethiere. < Bull. Phys. Math. 
Acad. St. Pétersbg. viii, 1250, pp. 305-320, 1 pl.; Mélang. Biolog. i, pt. ii, 1851, pp. 109-130. 

Regley, —. Histoire naturelle des mammiferes. Avec une gravure. 12°. 216 pp. Limoges, 

Barbou, (1847) 1250. 

Ruschenberger, W.F.S. Mammalogy. 12°. Philadelphia, Grigg, Elliot & Co., 1850. 
oD) 

White, A. A popular history of mammalia; comprising a familiar account of their classifica- 
tion and habits. Sq. 16°. viii, 346,14 pp., 16 pll. London, Reeve, Benham & Reeve, 1250. 
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1850-51.—Browne, P. A. [Peculiarities of the hair in the mammalia.] < Proc. Acad. Nat. Sci. 
Phila. v, 1850, 56; 1851, pp. 145-146. 

1851.—Corti, A. Recherches sur l’organe de louie des mammiferes. le partie. Limagon. Avec 2 
planches. < Zeitschr. f. wiss. Zool. Bd. 3, 1851, pp. 109-169. 

Fitzinger. L. J. Ueber die geographische Verbreitung einiger Siiugethiere. < Wiener Si- 

tzungsber. math.-nat. Cl. vi, 1851, pp. 100-103. 

Gegenbaur, C. Untersuchungen iiber die Tasthaare einiger Siugethiere. < Zeitschr. wis- 

senschaft. Zool. iii, 1851, pp. 13-26. 

Geoffroy Saint-Hilaire, I. Muséum d’Histoire Naturelle de Paris.—Catalogue méthodique de 
la collection des mammiféres, de la collection des oiseaux et des collections annexées. Par le 

professeur-administrateur M. Isidore Geoffroy Saint-Hilaire, .... et les aides-naturalistes 

MM. Florent Prévost et Pucheran. Paris, Gide et Baudry,.... 1851. 8°. 3p. 1. (Intro- 

duction), xv pp. (Premiére partie.—Mammiféres.—Catalogue des Primates, par M. Isidore 

Geoffroy Saint-Hilaire), 1 p. 1., vii, 96 pp. 

Krauss, F. Die Siiugethiere nach Familien and Gattungen. Folio. Stuttgart, 1851. 

Pucheran, J. Sur les caractéres zoologiques des mammiféres aquatiques. < Revue et Mag. 

de Zool. 2 sér. iii, 1851, pp. 65-71, 120-128, 161-168. 

1851-52.—Girard, C. On the classification of mammalia. < Proc. Am. Assoc. Ady. Sei. vi, 1851-52, 

319-335 pp., 2 tables. 

1852.—Agassiz, L. [On the allantois.] < Proc, Am. Acad. Arts and Sci. iii, 1852, pp. 15-16. 

Browne, P. A. Trichologia mammalium; or a treatise on the organization, properties and 

uses of hair and wool; together with an essay upon the raising and breeding of sheep. 
Published under the patronage of the commonwealth of Pennsylvania. With illustrations. 

4°, 188 ppt Philadelphia, 1852. 

Burnett, W. J. [Formation and junction of the allantois.] < Proc. Am. Acad. Arts and Sci. 

iii, 1852, pp. 12-15. 

Dareste, C. Mémoire sur les circonvolntions du cerveau chez les mammiféres. < Ann. Sci. 

Nat. xvii (Zool.), 1852, pp. 34-54. 

Dareste, C. Réponse aux observations de M. Gratiolet, au sujet d’un mémoire sur les circon- 

volutions du cerveau. < Comptes Rendus Paris, xxxiv, 1852, pp. 324-327. 

Girard, C. On the classification of mammalia. < Pr. Am. Ass. Adv. Sci. vi, 1852, pp. 319-335. 

Gratiolet, P. Observations sur les propositions que M. Dareste a soumise & Académie des 

Sciences, touchant les circonvolutions du cerveau. < Rey. et Mag. Zool. iv, 1852, pp. 97-113. 

Gray, J.B. Catalogue of the specimens of mammalia in the collection of the British Museum, 

Part iii. Ungulata furcipeda. . . . . 12°. London, printed by order of the trustees, 

1852. pp. xvi, 286, pll. 37. 

Joly, H., and Lavocat, A. Etude d’anatomie philosophique sur la main et le pied de Vhomme 

et sur les extrémités des mammiferes, ramenées au type pentadactyle. < Comptes Rendus 

Acad. Sci. Paris, xxxv, 1852, pp. 388-392. 

Lachmann, A. Die Pelztbhiere. Ein Handbuch fiir Ktirschner u. Rauchwaarenhindler. Ent- 

balt. naturhistor. Schilderungen derjenigen Thiere von denen die Pelze im Rauchwaaren- 

handel vyorkommen, mit Angabe der Eigenschaften der Letzern und deren Verwendung in der 

Kiirschnerei. 8°. vi, 378 pp. Leipzig, Baumgiirtner, 1852. 

Mayer, C. Ueber den Bau des Organs der Stimme bei dem Menschen, den Siingethieren und 

einigen grésseren Végeln, nebst physiologischen Bemerkungen. < Nova Acta Acad. Leop. 

Carol. Nat. Cur. xxiii, pt. ii, 1852, pp. 659-766, pll. 28. 

Peters, W. Naturwissenschaftliche Reise uach Mossambique auf Befehl seiner Majestiit des 

Kénigs Friedrich Wilhelm IV in den Jahren 1842 bis 1848 ausgefiihrt von Wilhelm C. H. Peters, 

Mitglied der kénigl. Akademie der Wissenschaften zu Berlin. Zoologie.—I. Siiugethiere. Folio. 

xvi, 202 pp., 46 col. pll. Berlin, Druck und Verlag von Georg Reimer, 1852. 

1853.—Browne, P. A. Trichologia mammalium; or, a treatise on the organization, properties and 

uses of hair and wool; together with an essay upon the raising and breeding of sheep. 

“Ducit amor patriw.” 4°. viii, 7-179 pp., 1 1., with 10 pll. Published under the patronage 

of the Commonwealth of Penusvlvania: Philadelphia, J. H. Jones, printer, 1853. 

[Title duplicated? date in question: see 1892, Browne, P. A.] 
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1853.—Burnett, W.I. Researches upon the origin, mode of development, and nature of the sper- 

matic particles among the four classes of vertebrated animals. < Mem. Am. Acad. Arts and 

Sci. v, 1853, art. iii, pp. 29-48, 1 pl. 

Dareste, C. Deuxitme mémoire sur les circonvolutions du cerveau chez les mammiféres. 

< Comptes Rendus, Paris, xxxvii, 1853, pp. 422-425; Ann. Sci. Nat. i (Zool.), 1854, pp. 73-103. 

Greene, F. V. Chemical investigation of remains of fossil mammalia. < Proc. Acad. Nat. Sci. 

vi, 1853, pp. 292-296. 

Girard, C. [Classification of mammals.] < Edinb. New Phil. Journ. lv, 1853, pp. 167-184. 

Joly, N., and Lavocat, A. Etude d’anatomie philosophique sur la main et le pied de Vhomme et 

sur les extrémités des mammiferes, ramenées au type pentadactyle. Avec 2 planches. 

3°. 52 pp. Toulouse, impr. de Chauvin, 1853. 

Joly, N., and Lavocat, A. Etudes tendant A ramener au type pentadactyle les extrémités des 

mammiferes fossiles. < Comptes Rendns, xxxvii, 1853, pp. 242-244, 

Meigs, C. On the corpus luteum. < Trans. Am. Philos. Soc. Phila. n. s. x, 1853, pp. 131-139. 

Owen, R. Descriptive catalogue of the osteological series contained in the Museum of the 

Royal College of Surgeons of England. 2 vols. London, printed by Taylor & Francis, 1853. 

Vol. i. Pisces, Reptilia, Aves, Marsupialia. xlv, pp. 1-380. 

Vol. ii. Mammalia Placentalia. pp. 351-914. 

Saint-Martin, P. de. Découverte d’un cinquitme os de la chaine tympanique chez quel- 

ques animaux. < Soe. Philom. Extr. Procts Verb. 1853, pp. 86-88; Institut, xxi, no. 1020, 

1853, p. 244. 

Schmarda, L. K. Die geographische Verbreitung der Thiere. 8°. Wien, 1853. 

1853-57.—Pictet, F. J. Traité de paléontologie ou histoire naturelle des animaux fossiles considérés 
dans leurs rapports zoologiques et géologiques. 2e éd., revue, corrigée, considérablement 

augmentée, accompagnée d’un atlas de 110 planches grand in-4°. 6°, 4 vols.; 4°, atlas. Paris, 

chez J.-B. Bailliére, 1853-57. 

1854.—Owen, R. The principal forms of the skeleton and the teeth. 8°. pp. xv, 329, figg.76. Phila- 
delphia, Blanchard & Lea, 1854. 

[from London edition, which formed part of the series entitled ‘‘ Orr's Circle of the Sciences”.] 

Peters, W., and Lichtenstein, H. Ueber neue merkwiirdige Siiugethiere des Koéniglichen 

Zoologischen Museums: 1. Ueber die Gattung Centurio, Gray, und eine neue Art derselben 

von Cuba (C. flavogularis). 2. Ueber Hyonyctetis, eine neue Gattung von Flederthieren aus 

Puerto Cabello (H. discifera). 3. Ueber Antilope leucotis, eine neue Art aus dem nordostli- 
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Classe, Mammalia [Siiugethiere, pp. 39-191]. Leipzig, Verlag von Wilhelm Engelmann, 1868. 

Clapp, H. Notes of a fur hunter. < Am. Nat. i, 1868, pp. 652-666. 
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Klein, — von. Vergleichende Beschreibung des Schiidels der Wirbelthiere. < Wiirtemb. 

naturw. Jabresh. 1868, pp. 71-171. 

62M 



978 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

1868.—Legros, C. Mémoire sur l’anatomie et la physiologie du tissu érectile dans les organes génitaux 

des mammiferes, des oiseaux et de quelques autres vertébrés. < Robin. Journ. Anat. et Phys. 
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1794.—Williams, S. Natural and civil history of Vermont. 8°. Walpole, N. H., 1794. 2 ed. 2 vols. 

8°. Burlington, Vt., 1809. 

1804.—Duralde, M. Abstract of a communication relative to fossil bones, &c., of the county of Ope- 

lousas west of the Mississippi to Mr. William Dunbar of the Natchez, and by him transmitted 

to the society. < Trans. Am. Philos. Soc. Phila. vi, 1804, no. x, pp. 55-58. 

Watkins, J. Notices of the natural history of the northerly parts of Louisiana, in a letter from 

Dr. John Watkins to Dr. Barton. < Trans. Am. Philos. Soc. Phila. vi, no. xiv, 1804, pp. 69-72. 
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1807.—Gass, P. A journal | of the | voyages and travels | of a corps of discovery, | under the com- 
mand of Capt. Lewis and Capt. | Clarke of the army of the United States, | from | the mouth 

of the river Missouri through the | interior parts of North America | to the Pacific Ocean, | 

during the years 1804, 1805, & 1806. | Containing | an authentic relation of the mos‘ interesting 

transactions | during the expedition,—a description of the country,— | and an account of its 

inhabitants, soil, climate, curiosities | and vegetable and animal productions. | — | By Pat- 

rick Gass, | one of the persons employed on the expedition. | — | With geographical and ex- 

planatory notes | by the publisher. | — | [Copyright secured according to law.] | Pittsburgh, | 

printed by Zadok Cramer, | for David M’Keehan, publisher and | proprietor, . . . . 1807. | L 
vol. 12°. i-viii, 9-262 pp. (No illustrations.) 

[There are several later editions. Tho book refers to various mammals passim. See Lewis and Clarke, 1814.] 

Hearne, S. Journey to the northern ocean, by Samuel Hearne, in the years 1769, 1770, 1771, 
and 1772. London, 1807. 

1808.—Cuvier, G. Des os fossiles trouvés dans l’Amérique septentrionale. < Journ. de Phys. lxvii, 
1808, pp. 331-333. 

1811.—Rees, T. Travels on the Missouri and Arkansaw, by Lieutenant Pike, in 1805 and 1806. Edited 

by T. Rees, esq. London, 181!. 

1814.—Brackenridge, H. M. Views of Louisiana. ... 8°. Pittsburg, 1814. 

Lewis, M., and Clarke, W. History | of | the expedition | under the command of | Cap- 
tains Lewis and Clark, | to | the sources of the Missouri, | tnence | across the Rocky Mount- 
ains | and down the | river Columbia to the Pacific Ocean. | Performed during the years 
1804-5-6. | By order of the | government of the United States. | Prepared for the press | by 

Paul Allen, esquire. | In two volumes. | Vol. I-[II]. | Philadelphia, | published by Bradford 

and Inskeep; and|Abm. H. Inskeep, Newyork. | J. Maxwell, printer. | 1814. 2 vols. 8°. 

Vol. I, i-xxviii, 1-470 pp., maps. Vol. I], i-ix, 1-522 pp., maps. (> Vol. Il, Chap. VI, “A 

general description of the beasts, birds, and plants, &c. found by the party in this expedition”, 

pp. 148-201.) 
[This is the original ed. of the authentic narrative ; there are many others later, g. v. See especially Cones, 

Bull. U.S. Geol. Surv. no. 6, 2d ser. 1876, pp. 417-444, for an account of these books, and of numerous spurious or 

collateral publications relating to the travels of these explorers. 

Contains passim, and particularly at the place above specially indicated, an account of numerous mammals 

observed in the region traversed ; none under binomial names; some of the accounts are our original notices 

of species. The mammalogical matter is important, as the basis of various binominal species, especially of Ord 

and Rafinesque.} 

Lewis, M., and Clarke, W. Travels | to the | source of the Missouri River | and across the 

American continent | to the | Pacific Ocean. | Performed | by order of the government of the 

United States, | in the years 1804, 1805, and 1806. | —| By Captains Lewis and Clarke. | — | 

Published from the official report, | and | illustrated by amap of the route, | and other maps. 

| —| London: | printed for Longman, Hurst, Rees, Orme, and Brown, | Paternoster-Row, | 

— |1814. One vol. 4°. i-xxiv, 1-663 pp., 1 folding and 2 full-page maps. (> Chap. XXIV, 

“A general description of the beasts, birds, and plants, &c., found by the party in this ex- 

pedition”, pp. 450-489.) 
[Nearly identical, except in form, with the orig. ed. of same date, g. v.] 

1815, -Lewis, M., and Clarke, W. Travels|to the source of | the Missouri River | and across 

the | American continent | to | the Pacific Ocean. | Performed by order of | the government of 

the United States, | in the years 1804, 1805, and 1806. | — | By Captains Lewis and Clarke. | 

—| Published from the official report, | and illustrated by a map of the route, | and other 

maps. | — | A new edition, in three volumes. | Vol. I, (I, TT]. | — | London: | printed for 

Longman, Hurst, Rees, Orme, and Brown, | Paternoster-Row, | 1815. 3 vols. 8°. Vol. I, pp. 

i-xxvi, 1]. not paged, 1-411, maps 3. Vol. LU, pp. i-xii, 1-434, rhaps 3. Vol. III, pp. i-xii, 

1-394. (> Vol. I[I, Chap. XXIV, “ A general description of the beasts, birds, plants, &c., found 

by the party in this expedition”, pp. 1-73.) 

{Except in form, and in some minor details of typography incident to resetting of the type, this is identical 

with the 4° edition of 1814, g. v. It was reissued, 1817.] 

Lewis, M., and Clarke, W. “Tagebuch e. Entdeckungsreise durch Nord-Amerika in d. 

Jahren 1804-6. Aus d. Engl. v. Weyland. Mit 1 Karte.” < Neue Bibliothek der wichtigsten 

Beschreibungen u. s. w. (Weimar, gr.-8°, Bd. i, 1815). 

[Title of a German version, quoted from Kayser. See the original, 1814.) 
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1915-20.—Ord, G. ‘A universal geography, or a view of the present state of the known world. 

Originally compiled by William Guthrie, esq.; the astronomical part by James Ferguson. 

Second American edition, 2 vols. 8vo. Philadelphia, 1815. Third American edition, 2 vols. 8vo. 

and one of maps, Philadelphia, Benjamin Warner, 1820.” 
[Lhe foregoing copied from Baird. The workis rare. The only copy I have seen is entitled: ‘A new | geo- 

graphical, | historical, | and commercial grammar; | and present state of the | several kingdoms of the world. | 

Containing |[ . . . . ] Johnson and Warner. Vol. ii, Philadelphia, 1815.” This may not be exactly the 

same book as cited by Baird; it consists of prel. pp., pp. 1-603, maps, and has Ord’s zoélogical matter at pp. 

290-361, as cited by Baird. Mr. Ord’s work here consists of compiled nominal lists of vertebrates, in which 

scientific names are originally imposed npon uearly ail the species described by Lewis and Clarke, followed by 

descriptions of many of them. In the 3d ed. above cited from Baird, the lists of systematic names are omitted, 

but the otber zodlogical matter is retained at pp. 141-159 of vol. i; Mr. Ord’s name, however, is not given.] 

1816-18.—Lewis, M., and Clarke, W. Reize|naar|de Bronnen van den Missouri, | en door 

het vaste land van America | naar de Zuidzee. | Gedaan op last van de regering der Veree- 
nigde Staten van America, | in de jaren 1804, 1805 en 1806. | Door de Kapiteins | Lewis en 
Clarke. | Met eene kaart. | — | Uit het Evgelsch vertaald door | N. G. Van Kampen. | — | 
Eerste, [tweede, derde en laatste,] deel. | * | Te Dordrecht, | bij A. Blussé & Zoon, | 1816 

(1817, 1818]. 3vols. 8° V1.1, 1816, pp. i-xxxii, 1-398, map. Vol. II, 1817, pp. i-viii, 1-390. 
Vol. III, 1818, pp. i-xii, 1-335. : 

[This appears to be a fair and complete version, probably made from the English 3-vol. edition of 1815, g. v.] 

1817 (prior to)—Le Raye, C. Jcurnal of Charles Le Raye, ete. 
{I cite trom memory a rare book I have seen; contains a curious figure of Antilocapra.] 

1817.—Bradbury, J. Travels in the interior of North America in the years 1809, 1810, and 1811. 8° 
Liverpool, 1817. 

Lewis, M., and Clarke, W. Travels, ete. 
{An Irish edition of the work ; 2 vols. 8°, Dublin, J. Christie, 1817. Said to be like the original.) 

Rafinesque, C. S. Descriptions of seven new genera of North American quadrupeds. < Amer. 

Monthly Mag. ii, 1817, pp. 44-46. 
[Mazama, Diplostoma, p. 44; Geomys, Cynomys, Anisonyx, Mynomes, p. 45; Lynx, p. 46.) 

1818.—Rafinesque, C.S. Further discoveries in natural history, made during a journey through the 

Western States. < Amer. Monthly Mag. iii, 1818, pp. 445, 446. 
{Mueculus leucopus, M. nigricans, etc. } 

319 —Leach, W.E. Notice of some animals from the arctic regions. < Thomson, Ann. Phil. xiii, 
1819, pp. 60-61. 

Rafinesque, C.S. Prodrome de soixante-dix nouveaux genres d’animaux découverts dans 

Vintérieur des Etats-Unis d’Amérique, durant ’année 1818, < Journ. de Phys, lxxxviii, 1819, 

pp. 417-429. 

Warden, D.B. A statistical, political, and historical account of the United States of North 

America. .... By D. B. Warden. 3vols. 8°, Edinburgh, 1819. 
[Numerous compiled notices of North American mammals.) 

1620.—Harmon, D.W. A journal of voyages and travels in the interior of North America, between 

the 47th and 58th degrees of latitude, by Daniel William Harmon, a partner in the North West 

Company. Andover, 1820, 

Rafinesque, C.S. Aunals of nature, or annual synopsis of new genera and species of animals, 

plants &c. discovered in North America. 8°. Pamphl. 1820. 

Warden, D.B. Description statistique, historique et politique des Etats-Unis de ’Amérique 
septentrionale, depuis ’époque des premiers établissemens jusqu’’ nos jours; par D. B. War- 

den, ... Edition traduite sur celle @’Angelterre,... 5 vols. 8°. Paris, 1820. ° 
(Tome vy, chap. xix, ‘‘Des quadrupédes ou mammiféres des Etats-Unis”, pp. 606-648. Many changes intro- 

duced from the English edition.] 

1821.—Schoolcrafi, H.R. Travels to the sources of the Missouri River. Albany, 1621. 

1323.—Sabine, J. Narrative of a journey (first) to the shores of the polar seas in 1819-1822. By Cap- 
tain Franklin. .... 4°, London, 1823, 

(Appendix, mammals, by J. Sabine. ] 

Say, T. Account of an expedition from Pittsburgh to the Rocky Mountains, performed in the 

years 1819 and ’20, under the command of Major Stephen H. Long. Compiled by Edwin 

James. 2 vols. 8°. Philadelphia, 1823. 
[Contains numerous important notices and original descriptions of mammals, by Thomas Say.] 
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1823.—Scoresby, W. Journal of a voyage to the northern whale-fishery. .... 1-vol. 8° Edin- 
burgh, 1822. 

(Zoological appendix on the mammals of Greenland. Mus greenlandicus, Traill, n. sp., p. 417.] 

1824.—Sabine, E. Journal of a voyage for the discovery of a northwest passage from the Atlantic to 
the Pacific, performed in the years 1819 and 1820, in His Majesty’s ships Heclaand Griper. By 
Capt. W. E. Parry: with a scientific appendix. .... 2vols. 4°. London, 1821.—Supple- 
ment to the appendix. .... Vertebrata. By Edward Sabine. 4°. London, 1824. 

1825.—Harlan, R. Fauna Americana: being a description of the mammiferous animals inhabiting 

North America. 8°. 318 pp. 11, Philadelphia, published by Anthony Finley, J. Harding, 
printer, 1825. 

Richardson, J. Journal of a second voyage for the discovery of a northwest passage from the 
Atlantic to the Pacific, performed in 1821-23 in His Majesty’s ships Fury and Hecla. By 

Capt. W. L. Parry. 4°. London, 1824.—Appendix: Vertebrata, by Dr. J. Richardson. 4°. 
London, 1825. 

1826-28.—Godman, J. D. American naturalhistory. Vol.i[vol.ii]. Parti. Mastology. Philadel- 

phia, H. C. Carey and I. Lea, Chestnut-street, R. Wright, printer, 1826. [8°. Vol. i, eng. 

title, xvi-+ 17-362 pp., 21 pll.; vol. ii, eng. title, 331 pp., 19 pll.] Vol. iii. Part I. Mastology. 
Philadelphia, Carey, Lea & Carcy, Chestnut-street, 1228. [Eng. title, 264 pp., 9 pll.] 

[The foregoing is the original edition, now a rather rare work. A second edition, in threo vols. 8°, was 

published in 1831, at Philadelphia, by Stoddart & Atherton. It is supposed to have been printed from the orig- 

inal stereotypes, as there appears to be no alteration. There is at least one other edition, of much later date. | 

1827.—Harlan, R. Notice of certain prepared specimens of quadrupeds in the possession of a gentle- 

man lately returned to Philadelphia from his travels in the United States and Territories. 

< Journ. Acad. Nat. Sci. Phila. vi, 1827, pp. 55-56. 

Lichtenstein, K. M.H. Erliiuterungen der Nachrichten-des Frane. Hernandez von den vier- 

fiissigen Thieren Neuspaniens. < Abhandl. K. Akad. Wiss. Berlin, 1827, pp. 89-129. 

1¢23.—Richardson, J. Short characters of a few quadrupeds procured on Captain Vranklin’s late ex- 

pedition. < The Zoological Journal, iii, no. 12, Jan.—Apr. 1828, pp. 516-520. 

{All but 2 of the 13 spp. described are new, these short notices anticipating the fuller descriptions in the 

Fu. Bor.-Am. 1¢29. Sorex forsteri, p. 516; S. palustris, Arvicola borealis, A. (Lemmus) helvolus, Myoxus drum- 

mondii, p. 517; Cricetus talpoides, Mus leucopus (Raf.), Arctomys pruinosa (Penn.), p. 518; A. (Spermophilus) 

lateralis, Sciurus (Tamias) quadrivittatus, Pteromys sabriuus, P. alpinus, p. 519; Lepus (Lagomys) princeps, 

p- 520. Republished, Féruss. Bull. xviii, 1629, pp. 102-103; Isis von Oken, 1830, pp. 1242-1244.] 

1829.—Kaup, J. J. Skizzirte Entwickelungs-Geschichte und natiirliches System. der europiiischen 
Thierwelt. 8°. Darmstadt, 1829. 

Richardson, J. Fauna | Boreali-Americana; | or the | zoology | of the | northern parts | of | 

British America; | containing descriptions of the objects of natural history collected on the 

late northern land | expeditions, under command of Captain Sir John Franklin, R.N. | By | John 

Richardson, M. D.,. R.8., F.L.8. | ... | surgeon and naturalist to the expeditions. | Assisted 

by | William Swainson, F. R.S., F. L.S., &e., | and the Reverend William Kirby, M. A., F. R. 

S., F. L.S., &c. | — | Illustrated by numerous plates. |] — | Published under the authority of 

the right honourable the secretary of | state for colonial affairs. | — | London: | John Murray, 

Albemarle-street. | — | mdeccexxix. 
Part first, containing the quadrupeds. By John Richardson. pp. xlii, 11., 300, pll. 27. 4°. 

[One of the most important works ever published on North American mammals; for many years a principal 

source of our information respecting those of Arctic America, and continuing to be a standard treatise.] 

1829-33.—Eschscholtz, F. Zoologischer Atlas, enthaltend Abbildungen und Beschreibungen neuer 
Thierarten, wiihrend . ... in den Jahren 1823-26 beobachtet von Dr. Friedr. Eschscholtz. 

Folio. Berlin, i-iii, 1829, iv, 1831; v, 1833. 
[The last part, posthumous, edited by Dr. M.H. Rathke, contains descriptions and figures of Canis ochropus, 

Arctomys caligata, Ovis nivivola, etc.) 

1830.— Gapper, —. Observations on the quadrupeds found in the district of Upper Canada extending 

between York and Lake Simcoe, with the view of illustrating their geographical distribution, 

as weil as of describing some species hitherto unnoticed. < Zool. Journ. v, 1830, pp. 201-207, 

fige. 
(Sorex talpoides, Cricctus myoides, etc.] 

1830-31.—Richardson, J. [Birds and mammalia collected during the last arctic land expedition 

under Sir John Franklin.] < Proc. Comm. Zool. Soc. London, i, 1830-31, p. 132. 
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1830-33.—Cabinet of natural history and American rural sports. With illustrations. 3 vols. 4°. 

Philadelphia. Published by J. & T. Doughty. Vol. i, 1830; ji, 1832; iii, parts i-iv, 1833. 
[A rare book, of semi-scientific character, containing many accounts and colored pla‘es of North American 

mammals, ete. The articles have been fully indexed for the present bibliography.] 

1831.—Ellsworth, H. L. Notes on the wild animals of Illinois. < Ill. Mag. July, 1831; Featherston- 

haugh’s Month. Am. Journ. Geol. and Nat. Sci. Oct. 1831; Illinois in 1837, pp. —. 

Wegler, J. Hinige Mittheilungen iiber Thiere Mexicos. < Isis, xxiv, 1831, col. 510-535. 

1831-36.—Wagner, J. A. Beitriige zur Kenntniss der warmbliitigen Wirbelthiere Americas. < Ab- 
handl. Miinchen, ii, 1831-36, pp. 417-510. 

1832.—Cox, R. Adventures on the Columbia River. 8°. New York, 1832. : 

1832-41.—Bonaparte, C.L. Iconografia della fauna Italica, per le quattro classi degli animali vorte- 

brati. Tomo i, Mammiferi e uccelli. Folio. Roma, 1832-41. 

1834.—Brandt, J. F. Prodromnus descriptionis animalium ab H. Mertensio observatorum. < Acad. 

Sci. Recueil. St. Pétersb. 1834, pp. 201-276. 

Harlan, R. Critical notices of various organic remains hitherto discovered in North America. 

< Trans. Geol. Soc. Penna. i, 1834, pp. 46-112. 

1835.—Bennett, E. T. Siiugethiere aus Californien und Mexico. < Isis, 1835, pp. 524-525. 

Ross, J.C. Appendix to the narrative of a second voyage in search of a northwest passage, 

and of a residence in the arctic regions. By Sir John Ross. ... 1-vol. 4°. London, 1835. 
[Including account of the objects in the several departments of natural history seen and discovered during 

the expedition, by Captain James Clark Ross, R. N.) 

Troost, G. On the organic remains which characterize the transition series of the ey of the 
Mississippi. < Trans. Geol. Soc. Penna. i, 1835, pp. 248-250. 

1836.—Brandt, J. F. Conspectus sectionum, generum, sub-generum et specierum novorum, que in 

fasciculo primi Prodromi descriptionem animalium a Mertensio in orbis terrarum cireumnayi- 

gatione observatorum reperiuntur. < Ann. Sci. Nat. v (Zool.), 1836, pp. 180-188. 

King, R. Narrative of a journey to the shores of the Arctic Ocean in 1833-35, under the com- 

mand of Captain Back, R. N. By Richard King, M.R.C.8. ... 2vols. 12°. London, 

Richard Bentley, 1836. 
(Notices Barren-ground Reindeer, Arctomys okanaganus, etc.] 

Richardson, J. Narrative of the Arctic land expedition to the mouth of the Great Fish River 
and along the shores of the Arctic Ocean, in the years 1833, 1834, and 1835; by Captain Back, 

R.N. ... 8°. [Other copies in 4°.] London, mdecexxxvi. pp. i-x,11., 1-663. Map and 

plates. f i 
(Appendix contains zodlogical remarks by John Richardson.] _ 

1837.—Bell, T. A history of British quadrupeds, including the cetacea. ... Illustrated by nearly 

200 woodeuts. 8°. xvili, 526 pp. London, John Van Voorst,. .. 1837. 

Gervais, P. Sur les animaux mammifeéres des Antilles. < Soc. Philom. Extr. Procts. Verb. 
1837, pp. 107-108; Institut, v, no. 218, 1837, pp. 253-254; Ann. Sci. Nat. 2e sér. viii, 1837, pp. 

60-62. : 
Richardson, J. Report on North American zoology. < Sixth Ann. Rep. Brit. Assoc. for 1836, 

1837, pp. 121-224. 
[An important commentary on, and digest of, the then state of our knowledge on the subject. Some now 

species are described. ] 

1839.—Bachman, J. Description of several new species of American quadrupeds. < Journ. Acad. 
Nat. Sci. Phila. viii, 1839, pp. 57-73. 

Bachman, J. List of quadrupeds procured by Mr. Townsend, and sent to the Academy of 

Natural Sciences. < Journ. Acad. Nat. Sci. Phila. viii, 1839, pp. 73-74. 

Bachman, J. Additional species to the list of Mr. Townsend’s quadrupeds. < Journ. Acad. 
Nat. Sci. Phila. viii, 1839, pp. 101-105. 

Baer, K.E.von. Ueber die Hiiufigkeit der Gewitter in den Polar-Regionen. < Poggend. Annal. 
xlviii, 1839, pp. 601-610. 

Darwin, C. Narrative of the surveying voyages of f his majesty’s ships Hecla and Beagle. ... 

In three volumes. Vol. iii. 8°. pp. xiv, 615, figg. London, 1839. 
[This volume has secondary fitie!— vel 1 aanemal and remarks. 1832-1836. By Charles Darwin. ... ” 

Contains important notices of animals. There is an American edition, 2 vols. 16°. New York, Harper & 
Brothers, 1846.) 



BIBLIOGR. APPENDIX—B. FAUNAL PUBLICATIONS. 987 

1839.—Eydoux, F., and Gervais, P. Voyage autour du monde sur la corvette de l’état La Favorite, 
pendant les années 1830-32, ... Tome y. Zoologie par MM. Eydoux et Gervais. 8°. Paris, 
Bertrand, 1839. 

Gray, J. HE. Descriptions of some mammalia discovered in Cuba by W.S. MacLeay. < Ann. 
Nat. Hist. iv, 1839, pp. 1-7. 

Richardson, J. The zoology of Capt. Beechey’s voyage. ... 4°, London, 1839, 
{Mammalia by Dr. J. Richardson.] 

Townsend, J. K. Narrative of a journey across the Rocky Mountains to the Columbia River, 

and a visit to the Sandwich Islands, Chili, &c., with a scientific appendix. By J. K. Town- 
send. 8°. Philadelphia, 1839. 

1839-41.—Maximilian, —. Reise in das innere Nord-America, in den Jahren 1832 bis 1834, von Maxi- 

milian Prinz zu Wied. 2 vols. 4°. Coblenz, J.Hoelscher, vol. i, 1839; vol. ii, 1841. 
{Numerous important notices of North American mammals. The English translation, in 1 vol. 4°, and the 

French, in 3 vols. 8°, abridge, or scarcely reproduce, this matter.] 

1840.—De Kay, J.E. Letter from J. E. De Kay, of the zoological department, May 7, 1839. < State of 

New York, .... Communication from the governor, transmitting several reports relative to 

the geological survey of the State, 1840, pp. —. 
[A mere list of species, of no value. ]} 

De Kay, J. E. Report of J. E. De Kay, of the zoological department. [On the fauna of New 
York. December 20, 1839.] < Ib. 

[A list like the preceding.] 

Emmons, E. Report on the quadrupeds of Massachusetts. 8°. Cambridge, 1840. 

1840-41.—Low, D. Illustrations of the breeds of the domestic animals of Great Britain. 13 parts and 

supplementary part. With 56 coloured plates from drawings by W. Nicholson. 4°. London, 

Longman, Brown & Co., 1840-41. 

1840-44.—Waterhouse, G. R. The zoology of H. M.S. Beagle. 4°. London, 1840-44. 
(Mammalia by G. R. Waterhouse.] 

1841.—Audubon, J. J., and Bachman, J. Descriptions of new species of North American quadrupeds. 

< Proce. Acad. Nat. Sci. Phila. i, 1841, pp. 92-103. 

Audubon, J. J.,and Bachman, J. Descriptions of new species of quadrupeds inhabiting North 
America. < Journ. Acad. Nat. Sci. Phila. viii, 1841, pp. 280-323. 

Eydoux, F., and Souleyet, —. Voyage autour du monde, exéenté pendant Jes années 1836 et 

1837, sur la corvette La Bonite. .... Paris, 1839-44, 8°. Zoologie, par Eydoux et Sou- 

leyet, 1841. 

Lund, P. V. Blik paaBrasiliens Dyreverden. .... < Kongl. Danske Vidensk. Selsk. Natury. 

och Math. Afhbandl. viii, 1841. 

1842.—De Kay, J. E. Zoology of New York, or the New York fauna. By James E. De Kay. Part i. 
Mammalia. 4°. Albany, 1842. [Many plates. ] 

(Besides descriptions, biographical notices, and figures of the animals of the States, lists of extra-limital 
species are given, including all those then known to inhabit North America. The work has not been recog- 

nized as of high authority, nor has it exercised much influence upon the progress of the science.) 

Eschricht, D. F. Jagttagelser paa Naebbehvalen eller Islaendernes Andarnefia, Faeréernes 
Doégling. < Forhandl. Skand. Naturforsk. 3. Mote, 1842, pp. 651-658; Isis, 1845, pp. 437-440. 

Harlan, R. Notice of two new fossil mammals from Brunswick Canal, Georgia; with observa- 

tions on some of the fossil quadrupeds of the United States. < Am. Journ. Sci. and Arts, 

xliii, 1842, pp. 141-144. 

Hays, I. [Remarks on Prof. Owen’s paper on Missouri fossils.] <Proc. Am. Philos. Soe, 

Phila. ii, 1842, pp. 183, 184. 

Linsley, J. H. A catalogue of the mammalia of Connecticut, arranged according to their nat- 

ural families. < Am. Journ. Sci. and Arts, xliii, 1842, pp. 345-354. 

1842-75.—Lewis, M., and Clarke, W. History | of | the expedition | under the command of Cap- 

tains Lewis and Clarke, | to | the sources of the Missouri, thence across the Rocky | Mount- 

ains, and down the river Columbia to the | Pacifie Ocean: performed during the | years 

1804, 1805, 1806, | by order of the | government of the United States. | Prepared for the press | 
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by Paul Allen, esq. | Revised and abridged by the omission of unimportant de- | tails, with an 

introduction and notes, | by Archibald M’Vickar. | In two volumes. | Vol. i[-ii]. | New York, 

Harper & Brothers, publishers, | franklin Square, 1868, ; 
[Two vols, 18°, some of the issues forming part of Harper’s series, “The Family Library”. Vol. i, pp. i-vi, 

i*-y*, vii-li, 53-371, 3 maps. Vol. ii, pp. i-x, 11-395, 3 maps. (> Vol. ii, Appendix, ‘‘Further enumeration and 

description of the quadrapeds, birds, fishes, and plants noticed during the expedition”’, pp. 339-378.) 

Memoranda of the dates of the successive issues, most of which consisted of 250 copies:—September, 1842 ; 

January, 1843; May, 1843; January, 1844; July, 1845; April, 1847; May, 1850; August, 1851; June, 1855; April, 

1858; November, 1860; February, 1863; March, 1871 (vol. ii); April, 1872 (vol. i) ; February, 1874 (vol. ii); De- 

cember, 1875 (vol. i); in all fourteen issues of the whole work, under sixteen different dates. 

This is an editorial abridgment, or digest, of the original of 1814, qg. v., faithfally and, on the whole, judi- 

ciously executed. The natural-history chapter, besides being relegated to an appendix, is transposed as to its 

botanical and zoological portions. It is furthermore abridged at the editor's discretion, the omissions being 

indicated by asterisks. A new feature is foot-note references to the pages of the body of the work on which 

the various species were before mentioned. This is a valnable set of cross-references, for the narrative ac- 

counts scattered through the work are often no less important than the formal notices themselves.] 

1843.—Harlan, R. Remarks on Prof. Owen’s letter. [About Harlan’s notice of new fossil mammalia. ] 

<Am. Journ. Sci. and Arts, xlv, 1843, pp. 208-211. 

1843-45.—Gray, J. EB. Zoology of the voyage of H. M. 8. Sulphur, under the command of Captain Sir 

Edward Belcher. .... Parts i, ii. Mammalia. By J. E.Gray. 4°. London, 1843-45. 

1844.—Gregeg, J. Commerce of the prairies. 2 vols. 12°. Philadelphia, 1844. 
{Contains interesting notices of some of the larger mammals of the plains :—bison, elk, deer, bear, wolves, 

prairie-dogs, ete.] 

Schubert, G.H. Mittheilung von Correspondenzen aus Labrador [iiber seine Landsiiugethiere, 

Wasser-, Land- und Strandvégel]. < Miinehen. Bull. Akad. 1844, col. 121-126, 129-133; 
Miinchen. Gelehrte Anz. xviii, 1844, col. 418-422. 

1845.—Pucheran, J. Description de quelques mammiferes américaivs. < Revue Zool. viii, 1845, pp- 

330-037, 369-373. 

1846,—Carpenter, W. M. Remarks on some fossil bones recently brought to New Orleans from 

Tennessee and from Texas. < Am. Journ. Sci. and Arts (2), i, 1846, art. xii, pp. 244-250, with 
4 fi_g 

5° 

Falconer, H., and Cantley, P. T. Fauna antiqua sivalensis, being the fossil zoology of the 

Sewalih Hills, in the north of India. .... [Edited by Hugh Faleconer.] Letterpress.—Part i. 

Proboscidea. 8°. 64 pp. London, Smith, Elder & Co., 65 Cornhill, 1846. 

Godman, J.D. American natural history. .... To which is added his last work, The ram- 

bles of a naturalist, with a biographical sketch of the author. In 2 volumes. 3ded. Phila- 
delphia, Uriah Hunt & Son, 1846. Vol. i, eng. title, 345 pp. (xiii + 382), 27 pll. Vol. ii, eng. 

title, 337 pp., 22 pll. 

Hallowell, E. [Description of the locality whence a collection of fossil bones presented to the 
academy by Mr. Wm. Pancoast had been obtained, and an enumeration of the same.] < Proc. 

Acad. Nat. Sci. Phila. iii, 1846, p. 130. c _ 

Owen, ash Observations on certain fossils from the collection of the Academy of Natural 

Sciences-of Philadelphia. < Proc. Acad. Nat. Sci. Phila. iii, 1846, pp. 93-96. 

1846-54.—Audubon, J. J., and Bachman, J. The viviparous quadrupeds of North America. ..... 

New York, 1846-54. 3 vols. Roy. 8°. Vol. i, pub. by J. J. Audubon, 13846, pp. xiv, 1, 389, pll. 1-50. 

Vol. ii, pub. by V. G. Audubon, 1851, title, pp. 334, 1 1., pll. 51-100. Vol. iii, pub. by same, 
1853-54 (entitled ‘‘ The quadrupeds of North America”, date 1854 on title-page), 1 p. 1., pp. v, 

343, pll. 101-155. é 

[The plates of this work are said to have been or‘ginally published in numbers, in oblong folio, without text, 

beginning as far back as 1340. The plates in the edition above given are in roy. 8°, intercalated with the text. 

Another edition or reprint, in roy, 8°, plates interealated, appears, pub. by V. G. Audubon, in numbers, 

1851-54, designed to be bound in 3 vo’s. The copy examined is as follows:—‘ The quadrupeds of North Amer- 

ica. ... Vol.i, New York, published by V. G. Audubon, 1851", pp. i-viii, 1-384, pll. 1-50.) Vol. ii (no title-page), 

pp. 1-334, 1 1., pll 51-100. Vol. iii, 1854, 1 p.1., pp. i-v, 1-348, pll. 101-155. Vols. ii and iii thus seem to be identical 
with the originals. Though vol. iii is dated 1854, pp. 1-254 are said to have appeared jn 1853, the remainder 
in 1854. 

These authors treat of 197 species, of which abont 160 are figured. Few are here described as new, the 
original descriptions having mostly appeared elsewhere. See e.g. under dates 1839 and 1841. The technical 

portions of the work are supposed to be mainly attributable to Bachman, the other author having attended to 

the illustrations and poriions of the biographical matter. Many of the plates were drawn by J. W. Audubon.) 
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1847.—Nilsson, S. Skandinavisk fauna. .... YFérsta delen: Diggdjuren. Andra omarbetade 

upplagan. 8°. 1 p.1., xviii, 656 pp. Lund, tryekt pa Bokhandlaren C. W. K. Gleerups Férlag, 

uti Berlingska Boktryckeriet, 1847. 

Owen, R. Observations on certain fossil bones from the collection of the Academy of Natural 

Sciences of Philadelphia. < Journ. Acad. Nat. Sci. Phila. (2), i, 1847, art. iii, pp. 18-20, pl. 6. 

1847-48.—Wagner, J. A. Beitriige zur Kenntniss der Siiugethiere Amerika’s. Abth. i,3pll. < Ab- 

handl. d. math.-phys. Cl. d. K. Bayr. Akad. v, Abth. 1, 1847, pp. 119-208; 2. Abth. 3 pll. ibid. v, 

Abth. 2, 1848, pp. 269-332; 3. Abth. 1 pl. ibid. v, Abth. 2, 1848, pp. 405-480. 

1848.—Le Conte, J. L. Notice of five new species of fossil mammalia from Illinois. < Am. Journ. 
Sci. and Arts (2), v, 1843, art. xvi, pp. 102-116, with 3 figg. : 

Peale, T.R. United States | exploring expedition. | During the years | 1838, 1839, 1840, 1841, 

1842. | Under the command of | Charles Wilkes, U. S.N. | — | Vol. viii. | — | Mammalia and or- 

nithology. | By | Titian R. Peale, | one of the naturalists of the expedition, | member of the 

American Philosophical Society, of the Academy of | Natural Sciences of Philadelphia, ete. 

ete. | — | Philadelphia: | printed by C. Sherman. | 1848. Text, 8°, xxvi, 17-338 pp., 20 woodec.; 

“atlas, folio, 1xxxiv pll.”, but the atlas does not seem to have appeared. [See 1858, Cassin, J.] 

1849.—Holbrook, J. BE. [Catalogne of the mammals of the State of Georgia.] < Statistics of the State 
of Georgia. Savannab, W. Thorne Williams, 1849. (Catalogue of the fauna and flora of the 

State of Georgia. Prepared for this work by eminent naturalists.) 

Roemer F. Texas. 8°. Bonn, 1849. 
[Contains a list of mammals (26 spp., pp. 462-464) and other notes in the general text.] 

1850.—Baird, S. F. On the bone caves of Pennsylvania. < Proc. Am. Assoc. Adv. Sci. ii, 1850, pp. 

352-355. 

Gould, J. Low state of development of mammals and birds in Australia and New Zealand. 
< Am Journ. Sci. and Arts (2), x, 1859, p. 124. 

Gray, J.E. Narrative of an expedition to the shores of the Arctie Seas in 1846 and 1847. By 

John Rae. With a zoélogical appendix in part by J. E. Gray. London, 1850. 

Leidy, J. On some fossils from Missouri. < Proc. Acad. Nat. Sci. Phila. v, 1850, pp. 121-122. 
{Rhinoceros nebraskensis, n. sp.; Agriocherus (n. g.) antiquus, n: sp.; Palwotherium bairdii, n. sp.) 

Carnbury, Lord. The first discovery (probably) of fossil bones and teeth in the State of New 

York. [Abstract from Weld’s History of the Royal Society, vel.i, p.421.] <( Third Ann. Rep. 

Reg. Univ. N. Y. 1850, p. 156. 

Thompson, %. An account of some fossil bones found in Vermont in making excavations for 

the Rutland and Burlington Railroad. < Am. Journ. Sci. and Arts (2), ix, 1850, art. xxviii, 

pp. 250-263, with 13 figg. 

Wyman, J. Notice of fossil bones from the neighborhood of Memphis, Tenn, < Am. Journ. 

Sci. and Arts, (2), x, 1850, art. viii, pp. 56-64, with 5 figg. 

Wyman, J. Notice of remains of vertebrated animals found at Richmond, Va. <Am. Journ. 

Sci. and Arts (2), x, 1850, pp. 228-235, with 9 figg. 
(Mammals, pp. 229-233.] 

1851.—Baer, K. E. von. Bericht iiber einige ichthyologische Nebenbeschiftigungen auf der Reise an 

den Peipus, vom Ende Aprils bis Anfang Junis. < Bull. Sci. St. Pétersb. ix, 1851, col. 359-362. 

Burnett, W.I. [Notes on the fauna of the pine barrens of Upper South Carolina.] < Proce. 

Boston Soc. Nat. Hist. iv, 1851, pp. 115-118. 

Harris, B. List of birds and mammalia found on the Missouri River from Fort Leavenworth 

to Fort Union, at the mouth of the Yellowstone River. < Fifth Ann. Rep. Smiths. Inst. 1851, 

pp- 186-138. 
(Mammalia, p. 138.] 

Hind, J.R. Brief notices [chiefly statistical] of the fur-bearing animals in Rupert’s Land and 

Canada. < Report on the exploration of the country between Lake Superior aud Red River 

Settlement, 1858, pp. 401-405. [Extracted from Rep. of the Jurors, Exhib. of All Nations, 

1851.] 
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1852.—Baird, S. F. An expedition to the valley of the Great Salt Lake of Utah, including a descrip- 

tion of its geography, natural history, and minerals, and an analysis of its waters, with an 

authentic account of the Mormon settlement, &c. By Howard Stansbury, capt. corps topo- 

graphical engineers. 2 vols. 8° (one embracing the maps). Philadelphia, 1852. 

[The preceding title is that of a separate edition issned from the same stereotype plates as the government 

edition. The latter bears the title of ‘‘Exploration and survey of the valley of the Great Salt Lake of Utah, 

including a reconnaissance of a new route through the Rocky Mountains. By Howard Stansbury, capt. corps 

topographical engineers. Printed by order of the Senate of the United States. Philadelphia, Lippincott, 

Grambo & Co., 1852." (An edition of the same work was subsequently printed by the Public Printer for the 

House of Representatives in 1853. This is much inferior in typography and illustrations.) The zoological 

portion of Stansbury’s report was published in aseparate pamphlet by the Smithsonian Institution, from the 

same stereotype plates, under the title of ‘‘ Zoology of the valley of the Great Salt Lake of Utah. Mammais, by 

S. F. Baird, &c. Extracted from Capt. H. Stansbury's report to the United States Senate, March 10, 1852.”"_ 8°. 
Philadelphia, Lippincott, Grambo & Co., June, 1852. The entire work was published early in 1852. The 

pamphlet edition of the zoology was published and distributed in June, 1852.—( Baird.) | 

Le Conte, J. [Additional remarks on some fossil pachyderms from Illinois.) < Proc. Acad. 

Nat. Sci. Phila. vi, 1852, pp. 56-57. 

Leidy, J. The ancient fauna of Nebraska: or, a description of remains of extinct mammalia 
and chelonia, from the Mauvaises Terres of Nebraska. (Accepted for publication December, 

1852.) [Washington,1853?] [4°. 118 pp., 24 pll., with 41. explan.] < Vol. vi, Smithsonian 

Contributions to Knowledge, vi, art. —. 

Leidy, J. Report upon some fossil mammalia and chelonia from Nebraska. < 6th Ann. Rep. 

Smiths. Inst. 1852, pp. 63-65. 
Richardson, J. The zoology of the voyage of H. M.S. Herald, under the command of Captain 
Henry Kellett, R. N. C. B., during the years 1845-51. .... 4°. London, Reeve & Co. Fos- 

sil mammals, by Sir John Richardson. 
[Many plates illustrating the osteology of fossil and recent ruminants of the arctic region.) 

Toussenel, A. Passional zoology; or spirit of the beasts of France .... Translated by M. 
Edgeworth Lazarus, M. D.,and inscribed to the glory of the chase, the preservation of our 

game, and the religion of the “Wilde”. 12°. 358 pp. New York, published by Fowlers 
& Wells, 1852. 

Warren, J.C. [On the Eppelsheim fossils, and Dinotherium giganteum.] < Proc. Am. Acad. 
Arts and Sci. ii, 1852, pp. 305-310. 

1853.—Baer, K.E.von. Materialien zu einer Geschichte des Fischfanges in Russland und den angriin- 

zenden Meeren. < Bull. Sci. St. Pétersb. xi, 1853, col. 225-254, 257-283. 

Leidy, J. [Remarks on various fossil teeth.] < Proc. Acad. Nat. Sci. Phila. vi, 1853, p. 241. 
[Equus americanus, Hipparion venustum, Oromys esopi, Enbrodys antiquus, Ereptodon priscus.] 

Leidy, J. [Remarks on a collection of fossil mainmalia and chelonia, from the Mauvaises Terres 

of Nebraska.] < Proc. Acad. Nat. Sci. Phila. vi, 1858, pp. 392-394. 

Middendorff, A. T. v. Sibirische Reise. Band ii. Theil 2. Wirbelthiere. Erste Lieferung. 

4°. St. Petersburg. Kaiserl. Akad. der Wissensch., 1853. 

Thompson, Z. Natural | history of Vermont, | with | numerous engravings, | and an | appen- 
dix. | 1853. | . . . Burlington, published by the author, | Stacy & Jameson, printers, | 1853. 

lmap. 8°. 2p. 1., 224+ 64 pp., 1 1.,1 map folded. Mammals, pp. 28-56; appendix, pp. 

11-20, 

Woodhouse, S. W. Report of an expedition down the Zufii and Colorado Rivers. By Cap- 

tain L. Sitgreaves, corps of topographical engineers. 8°. Washington, 1853. pp. 198, pll. xxi. 
[Mammals, by S. W. Woodhouse, pp. 43-57, pll. 1-6.—Other copies date 1854.] 

1854.—Burmeister, H. Systematische Uebersicht | der | Thiere Brasiliens, | welche | wihrend einer 
Reise durch die Provinzen yon Rio de Janeiro und Minas geraéts | gesammelt oder beobachtet 

| wurden | von | Dr. Hermann Burmeister,| .. . . | Erster Theil. | Siiugethiere (Mam- 
malia). | Berlin, 1854.| .... | 8°. x,342pp. Zweiter Theil. Vogel (Aves). 

Le Conte, J.L. Notice of American animals, formerly known, but now forgotten or lost. < Proc. 

Acad. Nat. Sci. Phila. 1854, pp. 8-14. 
[Mammals, pp. 8-11.] 

Le Conte, J.L. [Remarks on a fragment of the jaw of a new pachyderm from the tertiary of 
Virginia.] < Proc. Acad. Nat. Sci. Phila. vii, 1854, p. 69. 
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1854.—Leidy, J. Notice of some fossil bones discovered by Mr. Francis A. Lincke in the banks of the 
Ohio River, Indiana. < Proc. Acad. Nat. Sci. Phila. vii, 1854, pp. 199-201. 

Leidy, J. [Remarks on several fossils indicating new species of extinct mammalia.] < Proce. 
Acad. Nat. Sci. Phila. vii, 1854, p. 9U. 

Leidy, J. Synopsis of extinct mammalia, the remains of which have been discovered in the 

eocene formations of Nebraska. < Proc. Acad. Nat. Sci. Phila. vii, 1854, pp. 156-157. 

Marcy, R.B. Exploration of the Red River of Louisiana, in the year 1852. By Randolph B. 

Marcy, captain fifth infantry, United States army. Assisted by George B. McClellan, brevet 

captain United States engineers. With reports on the natural history of the country, and 

numerous illustrations. Washington, Beverly Tucker, Senate printer. 8°. 1854. > Appen- 

dix F. Zoology. Mammals. By Captain R. B. Marcy. 

1855.—Baird, S.F. Characteristics of some new species of North American mammallia, collected chiefly 

in connection with the U. S. surveys of a railroad route to the Pacific. < Proc. Acad. Nat. 
Sci. Phila. vii, 1855, pp. 333-336. : 

Baird, S.F. Characteristics of some new species of mammalia collected by the U.S. and Mexican 

boundary survey, Major W. H. Emory, U. 8S. A., commissioner. < Proc. Acad. Nat. Sci. Phila. 
vii, 1855, pp. 331-333. 

Baird, S.F. The U.S. naval astronomical expedition to the southern hemisphere, during the 
years 1849~50~51~52. Lieut. J. M. Gilliss, superintendent. .... Washington, A. O. P. 

Nicholson, printer. mdeccly. 4°. >>Appendix F. Zoology. Mammals. By 8. F. Baird. pp. 
153-171, pl. xi. 

[Includes a synonymatic list of mammals found in Chili, pp. 163-171, and plate of Chlamyphorus truncatus. ] 

Brandt, J. F. Beitriige zur nihern Kenntniss der Siiugethiere Russland’s. Von J. F. Brandt. 

<_Mém. Acad. St. Pétersb. 6e série, Sciences mathématiques, physiques, et naturelles, t. ix, 

2e partie, Sciences naturelles, t. vii, .... 1855, Zoologie et physiologie, pp. 1-865. 

INHALT: 

1. Abhandlung: Selbststindige Mittheilungen iiber den Aiussern Ban des Zobels (Mustela zibellina var. asiatica 

_ und americana) im Vergleich mit dem des Baum- und Steinmarders. (Mit 4 Taf.) p.2. 

2. Abhandlung: Die Handfliigler des Européischen und Asiatischen Russland’s, mit besonderer Beziehung 

= auf die Geschichte ihrer Entdeckung, ihre Synonymie und geographische Verbreitung. p. 25. 

3. Abhandlung: Beitrige zur niihern Kenntniss der Gattung Castor. 

1. Aufsatz: Untersuchung der Frage, ob der Biber Amerika’s von dem des Europiisch-Asiatischen Con- 

tinents specifisch verschieden sei? (Mit 3 Taf.) p. 43. 

2. Aufsatz: Ueber die Variation einzelner Knochen des Bibersehadels, als schlagendes Beispiel der 

zuweilen sehr betrichtlichen, individuellen gestaltlichen A bweichung der Schiidelknochen einzelner 

Thierarten. p. 67. 

4. Abhandlung: Blicke auf die allmiligen Fortschritte in der Gruppirung der Nager mit specieller Beziehnng 

auf die Geschichte der Gattung Castor, besonders des altweltlichen Bibers. p. 71. 

5. Abhandlung: Untersuchungen iiber die craniologischen Entwickelungsstufen und die davon herzuleitenden 

Verwandtschaften und Classificationen der Nager der Jetztzeit, mit besonderer Beziehung auf die 

Gattung Castor. (Mit 12 lithographirten Tafeln.) p. 123. 
1. Theil: Craniologische Charakteristik der Ordnung der Nager. p. 129. 
2. Theil: Craniologische Charakteristik der einzelnen Nagergruppen. p. 138. 

6. Abhandlung: Bemerkungen iiber die Bezeichnung des altweltlichen Bibers und Castoriums bei verschie- 

denen Volksstammen. p. 337. 
7. Abhandlung: Beitriige zur Kenntniss des Bibers bei den Arabern. p. 343. 
8. Abhandlung: Mittheilungen iiber dea Biber, wohl richtiger die Fisch- und Meerotter, aus chinesischen 

Schriftstellern nach Stanislaus Julien. p. 357. 

Nachtrige. p. 361. 

Geoffroy St.-Hilaire, I. Voyage autour du monde sur la frégate La Vénus, commandée par 

Abel du Petit Thouars. Zoologie. Vertebrata. Mammiféres, par M. Isidore Geoffroy St.-Hilaire. 

2 lvol. 8°. Paris, Gide et J. Baudry, 1855. 
[Folio atlas previously published.) 

Head, J. F. Some remarks on the natural history of the country about Fort Ripley, Minne- 

sota. < 9th Ann. Rep. Smiths. Inst. 1855, pp. 291-293. 

Kennicott, R. Catalogue of animals observed in Cook County, Illinois. < Trans. Ill. State 

Agric. Soe. i, for 1853-54, 1855, pp. 577-580. [48 species.] 

Strang, J. J. Some remarks on the natural history of Beaver Islands, Michigan. < 9th Ann. 

Rep. Smiths. Inst. 1855, pp. 282-288. 
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1856.—Burmeister, H. Erliiuternngen zur Pauna Brasiliens, enthaltend Abbildungen und ansfiihr- 

liche Beschreibungen neuer oder ungentigend bekannter Thierarten von Dr. Herm. Burmeister. 

lvol. Folio. Berlin, 1856. 3 

Jones, J. Investigations, chemical and physiological, relative to certain American vertebrata. 

Philadelphia, 1856, 4°. xi, 133 pp. = Smiths. Cont. to Knowledge, viii, art. 5. 

Leidy, J. Description of some remains of extinct mammalia, < Journ. Acad. Nat. Sci. Phila. 

(2d ser.), ii, 1856, art. xiv, pp. 166-171, pll. 15-17. 

Leidy, J. Notices of extinct vertebrata, discovered by F. V. Hayden, during the expedition to 

the Sioux country, under the command of Lieut. G K. Warren. < Proc. Acad. Nat. Sci. Phila. 

viii, 1856, pp. 311, 312. 

Leidy, J. Notices of remains of extinct mammalia, discovered by I’. V. Hayden, in Nebraska 

Territory. < Proc. Acad. Nat. Sci. Phila. viii, 1856, py. 88-90. : 

Leidy, J. Notices of remains of extinct vertebrated animals, discovered by Prof. E. Emmons. 
< Proc. Acad. Nat. Sci. Phila. viii, 1856, pp. 255, 256. 

(Orycterocetus cornutidens, n, sp., described p. 255.] 

Leidy, J. Notices of remains of extinct vertebrated animals of New Jersey, collected by Prof. 

Cook, of the State geological survey, under the direction of Dr. W. Kitchell. < Proc. Acad. 

Nat. Sci. Puila. viii, 1856, pp. 220, 221. 
[Macrophoca atlantica, n. sp., described p. 229.) 

Leidy, J. Notices of several genera of extinct mammalia, previously less perfectly character- 

ized. < Proc. Acad. Nat. Sci. Phila. viii, 1856, pp. 77, 91, 92. 

Leidy, J. Notices of some remains of extinct mammalia, recently discovered by Dr. F. VY. Hay- 

den in the Bad Lands of Nebraska. < Proc. Acad. Nat. Sci. Phila. viii, 1856, p. 59. 

Pucheran, J. Essai de détermination du caractére faunique de Europe et du nord de ]’Asie. 

< Institut, xxiv, 1856, pp. 282, 283. 

Sclater, P.L. List of mammals and birds collected by Mr. Bridges in the vicinity of the town 

of David in the province of Chiriqui in the state of Panama. < Proc. Zool. Soc. London, xxiv, 

1856, pp. 158-143. 

1857.—Baird, S. F. Catalogue of North American mammals, chiefly in the Museum of the Smithsonian 

Institution. 4°. 21 pp. Washington, Smithsonian Institution, July, 1857. 

Baird, S. F. Reports of explorations and surveys to ascertain the most practicable and econom- 

ical route for a railroad from the Mississippi River to the Pacific Ocean. Made under the 

direction of the Secretary of War in 1853-56, according to acts of Congress of March 3, 1853, 
May 31, 1854, and August 5, 1854. Vol. viii. 4°. pp. i-xlvii, 1-757, pll.i-lx. Washington, Bev- 

erly Tucker, printer, 1857. 
[he contents of this volame (which is ‘‘ Part i" of a“ General report on the zoology of the several Pacific 

Railroad routes"’) consist entirely of ‘“‘ Mammals, by Spencer F. Baird”. It is a work otherwise known as 

‘‘Mammals of North America”, the text having been reissued, in 1859, with the plates, and with the plates of 

the other volumes of Pacific Railroad reports, and others. 

It is a systematic account of the mammals (exclusive of Cetacea, Chiroptera, Sirenia, acd Pinnipedia) of 

North America, about 220 in number, and is by far the most importaut and most authoritative tieatise which 

has ever appeared upon the subject.] 

[Billings, E.] Gleanings in the natural history of the Hudson’s Bay Territories, by the arctic 

voyagers. [anon.] < Can. Nat. and Geol. ii, 1857, art. xxi, pp. 170-185, 185, 186, 186-188, 172- 

178. 

Blasius, J.H. Naturgeschichte der Siiugethiere Deutschlands und der angrenzenden Liinder 

von Mitteleuropa. .... 8°. vi (including 2 titles), 549 pp., 290 figg. in text. Braun- 

schweig, Druck und Verlag von Friedrich Vieweg und Sohn, 1857. Also entitled: Fauna der 

Wirbelthiere Deutschlands und der angrenzenden Liinder yon Mitteleuropa. .... LErster 

Band, Siiugethiere, mit zahlreichen Abbildungen im Texte. 

Kemp, A. F. Notes on the Bermudas and their natural history, with special reference to their 

marine alge. < Can. Nat. and Geol. ii, 1857, art. xix, pp. 145-156. 

Kennicott, R. The quadrupeds of Illinois injurious and beneficial to the farmer. < Rep. of 
the Commissioner of Patents for the Year 1856, Agriculture, 1857, pp. 52-110, pll. v-xiv. 

Le Conte, J. L. Descriptions of several new mamimais from Western Africa. < Proc. Acad. 

Nat. Sci. Phila. ix, 1857, pp. 10-11. 
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1857.—Leidy, J. List of extinct vertebrata, the remains of which have been discovered in the region 
of the Missouri River: with remarks on their geological age. < Proce. Acad. Nat. Sci. Phila. 
1857, pp. 89-91. 

Leidy, J. Rectification of the referecces of certain of the extinct mammalian genera of Ne- 
braska. < Proc. Acad. Nat. Sci. Phila. 1857, p. 175. 

Newberry, J.S. Reports of explorations and surveys to ascertain the most practicable and 
economical] route for a railroad from the Mississippi River to the Pacific Ocean. Vol. vi. 4°, 
Washington, 1857. 

(This the sixth volume of the Pacific Railroad Reports contains an important and interesting article, 
chiefly biographical, on the Mammals of California and Oregon, by Dr. J. S. Newberry, being pp. 35-72 (with 
3 plates) of the report upon the Zoology of the Route, = chap. i of no. 2 of part iv of the volume.] 

Reirhardt, J. Fortegnelse over Grénlands Pattedyr, Fugle og Fiske, .... <Rrnx, H., 
Grénland, geographisk og statistik beskrevet. Kjébenhavn, 1857. 

(Reprinted (from same types) with rest of natural history in the following work :—‘ Naturhistoriske Bidrag 

til en Beskrivelse af Gronland, af J. Reinhardt, J.C. Schiédte, O. A. L. Mérch, C. F. Liitken, J. Lange, H. 

Rink. .... Kjébenhavn, Louis Kleins Bogtrykkeri, 1857.” pp. 20-27. 

The same list (but without the references to authorities) was translated and published in “ Etzel’s (Anton 

von) Grénland geographisch und statistisch beschrieben. Aus diinischen Quellenschriften. Stuttgart, J. G. 
Cotta’scher Verlag, 1860,"| 

1853.—Baird, S. F. [On mammals of North America.] < Am. Journ. Sci. and Arts, 2d ser., xxvi, 1858, 
pp. 143-146. 

[From Aun. Mag. Nat. Hist. May, 1858.) 

Cassin, J. United States | exploring expedition. | During the years 1838, 1839, 1840, 1841, 1842. 

| Under the command of | Charles Wilkes, U.S. N. | — | 
Vol. viii. | — | Mammalogy | and | ornithology. | By | John Cassin, | member of the Academy 

of Natural Sciences of Philadelphia; of the American Philosophical Society ; of the National 

Institute; of the Natural History Society of Charleston; of the Lyceum | of Natural History 

of New York; of the Natural History Society of Montreal; | corresponding member of the 

Zoological Society of London; honorary | member of the United Society of German Ornitholo- 

gists, etc. | With a folio atlas. | — | Philadelphia; | J. B. Lippincott & Co. | 1858, Text, 4°, 

viii, 466 pp: Atlas, folio, 2 p. 1., 42 col. pll. [See 1848, Praxr, T. R.] 

Hayden, F. V. Preliminary report of explorations in Nebraska and Dakota, in the years 1855- 

56-"57, by Lieut. G. K. Warren, ... 8°. Washington, 1858. pp. 125. 
[Above iitle taken from the separate reprint of 1875; contains an annotated list of mammals (47 spp.), pp. 90-95 

(original pagination pp. 132-137), by Dr. Hayden. It is substantially the same as that published in 1862. See 

this date, HAYDEN, F. V.J 

Hayes, I.I. Observations upon the practicability of reaching the north pole. With a map. 

< Proc. Am. Assoc. Ady. Sci. xii, 1858, pp. 234-254. 

Holmes, F.S. Second edition | — | Remains of domestic animals discovered among post-pleio- 

cene fossils in South Carolina. | — | Also, extracts from a paper by Professor Leidy, of Phila- 

delphia, and a letter by Professor Agassiz. Charleston, S.C. James & Williams, printers. 

1858. 8°. 16. pp. 

Leidy, J. Notice of remains of extinct vertebrata, from the valley of the Niobrara River, 

collected Curing the exploring expedition of 1857, in Nebraska, under the command of Lieut, 

G. K. Warren, U. S. Top. Eng., by Dr. F. V. Hayden, geologist to the expedition. < Proc. 

Acad, Nat. Sci. Phila, 1858, pp. 20-29. 

Leidy, J. [Remarks on fossil mammalia from Nebraska.] < Proc. Acad. Nat. Sci. Phila. 1858, 

p. 7. 

Tomes, R. F. Notes on a collection of mammalia made by Mr. Fraser at Gualiqiiiza. < Proc. 

Zool. Soc. London, xxvi, 1858, pp. 546-549. 

1859.—Baird, S. F. Mammals of North America; the descriptions of species based chiefly on the col- 

lections in the Museum of the Smithsonian Institution .... with eighty-seven plates and 

original figures, illustrating the genera and species, and including detailsof external form 

and osteology. 4°. 4 p. l., xi-xxxiv, 1-764 pp., with 87 pll. Philadelphia, J. B. Lippincott & 

Co., 1859. 
[Reissue of the text of the government edition (1857, which see), together with the plutes of the various vol- 

umes of the Pacific Railroad and Mexican Boundary Reports, and others ] 
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1859.—Baird, S. F. United States and Mexican boundary survey. ... Vol.ii, partii. 4°. Wash- 

ington, 1859. Mammals of the boundary, by Spencer F. Baird, with notes by the naturalists — 
of the survey. Being pp. 1-62, pll. 1-27. i 

[Treats of 67 spp., many of which ave figured either on plates of the whole animal or of details of external 
form, or of skulls. These plates afterward formed part of the illustrations of Baird's Mammals of North 

America, } 

Baird, S. F., and Kennerly, C.B.R. Reports of explorations and surveys to ascertain the 

most practicable and economical route for a railroad from the Mississippi River to the Pacific 

Ocean .... Vol.x. 4°. Washington, 1859. 
(Contains the following articles on mammalse— _ 

Barrp, 8. F. Report of Licut. E. G. Beckwith . .. . Zoological Report, No. 1. Report on 

mammals collected by the survey. pp. 5-9, with 3 pll. 
This article belongs to the report in vol. ii. 

KENNERLY, C. B. R. Report .... by Lieut. A.W. Whipple. Part vi. Zoological Report. 

No. 2. Report on mammals collected on the survey. pp. 11-18, with 6 pll. 

BatrD, 8. F. Report... . by Lieut. R. 8. Williamson. Partiv. Zoological Report. No. 

3. Report on mammals of the route. pp. 81-82. 
These reports are rather of a perfunctory character, as officialities of the publication, chiefly valuable for the 

plates. The make-up of this tenth volume of the Pacific Railroad Reports is such that it might be styled “ The 

Bibliographer's Despair”; it contains about 20 different title-pages, and a corresponding number of different 

pagivations. } 

Holmes, F.S. Débris d’animaux domestiques mélangés avec des fossiles post-pliocénes dans 
la Caroline du Sud. (Transl.) < Bibl. Univ. Archives, v, 1859, pp. 37-44. 

Leidy, J. (On extinct vertebrates of Nebraska.] < Proc. Am. Philos. Soc. Phila. vii, 1859, pp. 
i0, 11. 

Leidy, J. [Remarks on Dromatherium sylvestre and other fossils from Chatham County, N. C.] 
< Proc. Acad. Nat. Sci. Phila. 1859, p. 162. 

Moore, T.J. List of mammais and birds collected by Mr. Joseph Leyland in Honduras, Belize, 
and Guatemala. < Proc. Zool. Soc. London, xxvii, 1859, pp. 50-65, 

1859-60.—Thomas, C. Mammals of Illinois. Catalogue. < Trans. Ill. State Agric. Soc. iv. 1859-60, 
pp. 651-661. [56 species enumerated. | 

1860.—Cooper, J. G., Suckley, G., and Gibbs, G. Reports of explorations and surveys to ascertain 

the most practicable and economical route for a railroad from the Mississippi River to the 

Pacific Ocean .... Vol. xii. Book [or part] ii. 4°. Waushington, 1860. j 
[The volume contains :— 

Cooper, J. G. Report on the mammals collected on the survey. Being chap.i of no, 2 of 

part iii, or the Zoological part. pp. 73-88. 

Suckiey, G. [Report on mammals, continued.] Being chap. ii of the same, pp. 89-106. 

SuckLEy, G., and Gipss, G. [Report on mammals, continued.] Being chap. iii of the same. 

pp. 107-138. : : 
Four plates with these reports. The book was reissued under title of ‘‘ Natural History of Washington Ter- 

ritory’’.} 

Du Chaillu, P. B. [Descriptions of ten new species of mammals discovered by him in western 

equatorial Africa.] < Proc. Boston Soc. Nat. Hist. vii, 1860, pp. 296-304, 358-367. 

Leidy, J. Extinct vertebrata from the Judith River and great lignite formations of Nebraska. 

(1859.] < Trans. Am. Philos. Soc. Phila. n. s. xi, 1860, art. xiii, pp. 189-154, pll. 8-11. 
{Mamma's, pp. 150-151. ] 

Pucheran, J. Caractéres généraux de la mammalogie de l'Europe et du nord de l’Amérique et 
de Asie. < Institut, xxviii, 1860, pp. 141-143. 

Wagner, J. A. Ueber fossile Siiugethierknochen aus der Umgegend des Chimborasso. < Sit- 
zungsber. Miinchen, 1860, pp. 330-338. 

1861.—Cooper, J.G. New Californian animals. [§ B. Known species of animals new to California. ] 

< Proe. Cala. Acad. Nat. Sci. 1861, pp. 118-123. 

Ross, B.R. An account of the animals useful, in an economic point of view, to the various 

Chippewyan tribes. < Can. Nat, and Geol. vi, 1861, art. xxxii, pp. 433-444. 

Ross, B. R. List of species of mammals and birds collected in Mackenzie’s River District 

during 18C0-61. < Canad. Nat. and Geol. vi, 1861, pp. 441, 442. [17 spp. of mammals. ] 

Ross, B. R. A popular treatise on the fur-bearing animals of the Mackenzie’s River District. 

< Canad. Nat. and Geol. vi, Jan. 1861, pp. 5-36. 

—j— . ae 
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1861.—Tomes, R. F. Notes on a collection of mammals made by the late Mr. Osburn in Jamaica. 
< Proc. Zool. Soc. London, 1861, pp. 63-69, pl. xiii. 

1861-62.—Maximiliap, —. Verzeichniss der, auf seiner Reise in Nord-America beobachteten Siiuge- 
thiere. < Archiv fiir Naturg. xxvii, 1861, pp. 181-288, pll. iv, v, vi; xxviii, 1862, pp. 65-190, 

pl. viii. (Also published separately, 8°, Berlin, 1862.) 

1862.—Hall, A. On the mammals and birds of the district of Montreal. < Can. Nat. and Geol. 1562, 

vil, art. iv, pp. 44-78; art. xxx, pp. 289-317; art. xxxiii, pp. 344-376; art. xxxix, pp. 401-430. 

Hayden, F. V. On the geology and natural history of the Upper Missouri. [Mammalia, pt. 

iii, chap. xv, pp. 138-150.] < Trans. Amer. Philos. Soc. xii, 1862. 
(Republished separately ander the same title, with subtitle, ‘‘ Being the substance of a report made to Lieut. 

G. K. Warren, T. E., U.S. A.” 4°. Philadelphia, 1862.] 

Hitchcock, —. [On the mammalia of Maine.] < Proce. Portland Soc. i, 1862, p. 65. (62 species.) 

Maximilian, —. Verzeichniss der auf seiner Reise in Nord-Amerika beobachteten Siingethiere 

von Maximilian Prinzen zu Wied. Mit 4 Tafeln. 8°. 240 pp., pll. iv, v, vi, viii. Berlin, 

Nicolaische Verlags-Buchhandlung (G. Pertha), 1862. 
{Separatabdruck aus Arch. fiir Naturg.] 

Ross, B.R. List of mammals, birds, and eggs observed in the Mackenzie’s River District, with 
notices. < Can. Nat. and Geol. vii, 1862, art. xili, pp. 187-155. 

Ross, B. R. [On the mammalia of the Mackenzie River District.] < Nat. Hist. Rev. 1862, pp. 

269- —. (48 species.) ‘ 

Ross, B.R. On the mammals, birds, ete., of the Mackenzie River District. < Nat. Hist. Rev. 
1862, art. xxvii, pp. 269-290. 

Verrill, A.E. Mammals observed at Anticosti during the summer of 1861. < Proc. Boston 

Soc. Nat. Hist. ix, Dec. 1862, pp. 135, 136. 

Wayne,—. Four years in British Columbia and Vancouver Island: an account of their forests, 

rivers, coasts, gold fields, and resources for colonisation. London, 1862. [Mammals, p. 44.] 

1864.—Dawkins, W. B. On the Rheetic beds and the white lias of Western and Central Somerset, and 

on the discovery of a new fossil mammal in the gray-marl-stones beneath the bone-bed. 

< Am. Journ. Sci. and Arts (2), 1864, xxxviii, pp. 284, 285. 

Gilpin, J.B. On introduced species of Nova Scotia. < Proc. and Trans. Nova Scotian Inst. Nat, 

Sci. Halifax, ii, pt.i, 1864, art. vii, pp. 60-68. 

Gilpin, J.B. On the mammalia of Nova Scotia, No. ii. < Proce. and Trans. Nova Scotian Inst. 

Nat. Sci. Halifax, i, 1864, art. i, pp. 8-15. 

Malmgren, A.J. Beobachtungen und Anzeichnungen tiber die Siugethier-Fauna Finmarkens 

und Spitzbergens. < Archiv fiir Naturg. 1864, pp. 63-97. 

Newton, A. Notes on the zoology of Spitzbergen. < Proc. Zool. Soc. Nov. 8, 1864, pp. 494-502. 

Small, H. B. The animals of North America. Mammals. 8°. 112 pp. with woodcuts. Mont- 

real, 1864, 
(A poor popular account of Canadian mammals, illustrated by rade woodcuts.] 

1865.—Duvar, J. H. Some additions to the game of Nova Scotia. < Trans. and Proc. Nova Scotian Inst. 

Nat. Sci. Halifax, ii, pt. iii, 1865, art. vii, pp. 59-69. 

Feilner, J. Exploration in Upper California in 1860, under the auspices of the Smithsonian In- 

stitution. < Ann. Rep. Smiths. Inst. for 1864, 1865, pp. 421-430. 

Gervais, P. Animaux neuveaux ou rares recueillies pendant l’expédition dans les parties cen- 

trales de ’ Amérique du Sud, de Rio de Janeiro 4 Lima, et de Lima au Para; exécutée par ordre 

du gouvernement frangais pendant les années 1843 4 1847, sous la direction du comte Francis 

de Castelnau .... Mammiferes, par M. Paul Gervais, .... 2 p.1., 116 pp., 20 pll. Paris, 

chez P. Bertrand, .... 1865. <Casre~Nau (Frangois de Laporte, Comte de). Expédition 

dans les parties centrales de l’Amérique du Sud, de Rio de Janeiro & Lima, et de Limaau Para. 

7e partie. Zoologie. 

Hoy, P.R. Journal of an exploration of Western Missouri in 1854, under the auspices of the 

Smithsonian Institution. < Ann. Rep. Smiths. Inst. for 1864, 1865, pp. 431-438. 

Macfie, —. Vancouver Island and British Columbia. London, 1865, [21 species of mammalia 

at p. 297.] 

Saussure, H. de. Note sur quelques mammiféres du Mexique. <Rev. et. Mag. Zool. xii, pp. 

3-11, 53-57, 97-110, 241-254, 281-293, 377-383, 425-431, 458-?, 479-494, [ Date or dates uncertain. ] 
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1865.—Saussure, H. de. Note supplémentaire sur les mammiféres du sais < Rev. et. Mag Zool. 
Sept. 1865, pp. 257-262. (See preceding title.) 

Sclater, P.L. The mammals of South America. < Quart. Jour. Sci. Oct. 1865, pp. 605-621, 
with a lithogr. sketch. 

Wymap, J. [On fossil mammalia from the Andes of Pern.] < Proc. Boston Soc. Nat. Hist. x, 
1865, pp. 105-107. 

1866.—Gilpin, J. B. On the mammalia of Nova Scotia, No. iii. < Proc, and Trans. Nova Scotian Inst. 
Nat. Sci. Halifax, ii, 1856, art i, pp. 8-16. 

Lord, J. K. The naturalist in Vancouver Island and British Columbia. 2 vols. 8°. 358 pp.; 
375 pp. London, 1576. 

Weiz, S. List of vertebrates observed at Okak, Labrador, by Rev. Samuel Weiz, with anno- 
tations by A. 8. Packard, jr. < Proc. Boston Soc. Nat. Hist. x, 1866, pp. 264-269. 

(Mammalia, pp. 265, 266, 269-272.] 
°° 

1867.—Cope, E.D. An addition to the vertebrate fauna of the miocene period of the United States. 
< Proc. Acad. Nat. Sci. Phila. 1867, pp. 138-156. 

Cope, E. D. [Remarks on four species of extinct miocene mammalia.] < Proc. Acad. Nat. Sci. 

Phila. 1857, pp. 131-132. 

Cope, E. D. [Remarks on the contents of caves of Southwestern Virginia.] < Proc. Acad. 
Nat. Sci. Phila. 1867, pp. 137-138. 

Coues, E. Notes ona collection of mammals from Arizona. < Proc. Acad. Nat. Sci. Phila. 1867, 
pp. 133-136. 

Coues, E. The quadrupeds of Arizona. < Am. Nat. i, 1867, pp. 281-292, 351-363, 393-400, 
531-541. 

Gundlach, J. Revista y catalego de los mamiferos Cubanos. < Repert. Fis.-Nat. de Cuba, ii, 
1867 ?, pp. 40-56. ; 

Hall, A. On the mammals and birds of the District of Montreal. < Can. Nat. and Geol. vi, 
1857 ?. art. xxii, pp. 284-316. 

Hensel, R. Beitriige zur Kenntniss der Thierwelt Brasiliens. < Zool. Gart. 1867, pp. 290-293, 
361-374, 

Jerdon, T. C. The mammals of India; a natural history of all the animals known to inhabit 
continental India. 8°. 319 pp. Roorkee, 1867. 

Middendorff, A. von. Sibirische Reise. Band iv. Uebersicht der Natur Nord- und Ost-Sibiriens 
Theil ii, erste Lieferung. Die Thierwelt Sibiriens. 4°. 785-1094 pp. St. Petersburg, 1867. 

Sumner, C. [On furs and the fur trade of Alaska.] < Speech on the cession of Russian 
America to the United States. 8°. Washington, 1867. (p.37.) 

1868.—Abbott, C. C. Catalogue of vertebrate animals of New Jersey..... < Geology of New 

Jersey. By authority of the legislature. George H. Cook, State geologist, . . .. 1868—Ap- 
pendix E, or pp. 751-830. 

Bickmore,A S. [On mammals from Buru. Babirussa affinis, Cervus moluccensis, and Anox 

depressicornis.] < Proc. Boston Soe. Nat. Hist. xii, 1868, pp. 217, 218. 

Brown, R.—On the mammalian fauna of Greenland. < Proc. Zool. Soc. London, 1868, pp. 330- 
362, pll. 30-31. 

Cooper, J.G. The fauna of Montana Territory. < Am. Nat. ii, 1868, pp. 528-538, 

Cope, B.D. [Observations on the living inhabitants of caves in Southwestern Virginia.] 

< Proce. Acad. Nat. Sci. Phila. 1868, pp. 85-86. 
[Neotoma observed. ] P 

Cope, E. D. [Observations on some vertebrata from Lower California and Nevada.] < Proce. 

Acad. Nat. Sci. Phila. 1868, p. 2. 
[Arvicola curtata, n. sp., described ; Lagomys princeps found near lat. 32°.] 

Ernst, A. [Synopsis of the mammalia of Venezuela.] < Boletin de la Sociedad de Ciencias 
Visicas y Naturales de Caracas, 1868, p. 33. 

Gilpin, J.B. On the mammalia of Nova Scotia, No. iv. <Proe. and Trans. Nova Scotian Inst. 

Nat. Sei. Halifax, ii, 1868, art. vii, pp. 58-69. 
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1868.—Leidy, J. Notice of some vertebrate remains from Hardin County, Texas. < Proc. Acad. Nat. 
Sci. Phila. 1868, pp. 174-176. 

Miller, J. W. Systematisches Verzeichniss der Wirbelthiere Mexico’s. 109 pp. 

Peez, R. Travels and adventures in South and Central America. New York, 1868. (See pp. 74, 
222, 262.) 

Quennerstedt, —. Anteckninger on Djurlifvet i Ishavet mellan Spitzbergen och Gronland. 

{Memoir on the animal life of the polar sea between Spitzbergen and Greenland.] < Kong. 
Svenska Vet. Akad. Handlingar, vii, 1868. 

Sproat, —. Scenes and studies of savage life. London, 1868. [Chapter on the chase in Van- 
couver Island. } 

1869.—Allen, J. A. Catalogue of the mammals of Massachusetts, with a critical revision of the species. 
< Bull. Mus. Comp. Zool. i, no. 8, 1869, pp. 143-252. 

{An important memoir, in which many of the before recognized nominal species are reduced to synonyms. 

In many cases, as notably those of the Soricida# and Mustelida, the criticisms are extended and elaborate. ] 

Brown, R. [On the mammalian fauna of Northwest America.] < Rep. Brit. Assoc. Adv. Sci. 
Exeter, 1869, p. 109. 

Cooper, J.G. The naturalist in California. < Am. Nat. iii, 1869, pp. 182-189, 470-481. 

Cooper, J.G. Notes on the fauna of the Upper Missouri. < Am. Nat. iii, 1869, pp. 294-299. 

Cope, E. D. [Remarks on fossils from the Southern States.] < Proc. Acad. Nat. Sci. Phila. 
1869, p. 3. 

Cope, BE. D. Third contribution to the fauna of the miocene period of the United States. 

< Proc. Acad. Nat. Sci. Phila. 1869, pp. 6-12. 

Cronise, —. The natural wealth of California. San Francisco, 1869. 

| (Synopsis of the mammalia, pp. 435-448. ] ‘i 

Dujés, —. [List of mammalia observed in the republic of Mexico.] < La Naturaleza, Periodico 

Cientitico de la Sociedad Mexicana de Historia Natural, entrega vii, 1869, p. 137. [38 species. ] 

Fatio, V. “Vertebrate fauna of Switzerland. Erster Band, Siiugethiere. Genéve & Bale, 1869.” 

Frantzius, A. von. Die Siiugethiere Costarica’s, ein Beitrag zur Kenntniss der geographischen 
Verbreitung der Siiugethiere America’s. < Archiv fiir Naturg. 1869, pp. 247-325. 

Gilpin, J.B. Onthemammalia of Nova Scotia. ... No.vi. [Castoride, Murid~.] < Trans. 

Nova Scotian Inst. Nat. Sci. Halifax, ii, pt. iv, 1869, art. i, pp. 8-17. 

Hensel, R. Beitriige zur Kenntniss der Thierwelt Brasiliens. < Zool. Garten, 1869, pp. 16-19, 

33-40, 135-140, 289-298, 328-336. 

Leidy, J. Notice of some extinct vertebrates from Wyoming and Dakota. < Proc. Acad. Nat. 

Sci. Phila. 1869, pp. 63-67. 

Leidy, J. The extinct mammalian fauna of Dakota and Nebraska, including an account of 

some allied forms from other localities, together with a synopsis of the mammalian remains of 

North America. .... Preceded with an introduction on the geology of the tertiary forma- 

tions of Dakota and Nebraska, by F. V. Hayden, M.D. Philadelphia, 1869. —Journ. Acad. 

Nat. Sci. Phila. vii, 2d series. Philadelphia: published for the Academy, by J. B. Lippincott 

& Co., 1869. 4°, 472 pp., 30 pll, 1 map. 

1870.— Allen, J. A. Notes on the mammals of Iowa. < Proce. Bost. Soc. N. H. xiii, Dec. 15, 1869, pp. 

178-194. (Pub. Feb. 1870; also sep. pamph. of 18 pp.) 
(48 sp. treated, with biographical and critical notes.] 

Brandt, F. Siberia, under the title “Neue Untersuchungen iiber die in den altaischen Héblen 

aufgefundenen Siiugethierreste, ein Beitrag zur quaterniiren Fauna des Russischen Reiches.” 

<Mél. Biol. vii, 1870, pp. 359-438; Bull. Acad. Sci. St. Pétersb. xv, pp. 147-202. 

Brendel, F. The fauna of Peoria. (Being pp. 217-223, chap. xxxix, of the “ Iistory of Peoria, 

Illinois”, by Chas. Ballance.) 16°. Peoria, 1870. 
(A barely annotated list of mammals on p. 218.) 

Cope, E. D. Observations on the fauna of the Southern Alleghanies. < Am. Nat. iv, 1870, pp. 

792-402. 

Delondre, A. Notes sur quelques mamniiferes du Greenland. < Bull. Soc. Imp. Zool. d’Acelim. 

(2), vii, 1870, pp. 92, 93. 

Gilpin, J.B. On the mammalia of Noya Scotia, No. v.  [Ursus, Sciuride.] < Proc. and 

Trans. Nova Scotian Inst. Nat. Sci. Halifax, ii, 1870, art. i, pp. 8-18. 

bs 
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1870.—Gilpin, J.B. On the mammalia of NovaScotia. ... No.vii. [Murids, Hystricide.] < Trans, 
Nova Scotian Inst. Nat. Sci. Halifax, ii, 1870, pt. iv, 1870, art. vii, pp. 83-93, with plate. 

‘Lankester, E.R. Swiss mammalia. < Can. Nat. and Q. J. S. n. s. v, 1870, pp. 104-107. 
[Reprinted from ‘‘ Nature”.} 

Leidy, J. The extinct mammalian fauna of Dakota and Nebraska. < Am. Journ, Sci. and Arts 
(2), xlix, 1870, p. 274. 

Leidy, J. [On fossil mammalian bones from Dakota and Nebraska.] < Proc. Acad. Nat. Sci. 
Phila. 1870, pp. 65, 66. 

(Rhinocerotid and Aelurodont forms indicated.] 

Leidy, J. [On fossil mammalian remains from Idaho, Utah, and Oregon.] < Proc. Acad. Nat. 
Sci. Phila. 1870, pp. 66, 67. 

Leidy, J. [On fossil mammalian remains from Illinois.] < Proe. Acad. Nat. Sci. Phila. 1870, 
p. 13. 

, {Megalonyx, Bison, Platyginus, Procyon, and Anonodon remains indicated } 

Leidy, J. [On fossils from Bridge Creek, Oregon.] < Proc. Acad. Nat. Sci. Phila. 1870, pp. 
111-113. 

[Oreodon superbus, Lophiodon occidentalis, Rhinoceros sp., and Anchitherinm cordoni described.} 

Leidy, J. [On fossils from Church Buttes, Wyoming.] < Proc. Acad. Nat. Sci. Phila. 1870, pp. 
113, 114. 

{Palewosyops palndosus, Microsus euspidatus, and Notharctus tenebrosus described. ] 

Leidy, J. [On fossils from Sweetwater River, Wyoming.] < Proc. Acad. Nat. Sci. Phila. 
1870, pp. 109, 110. 

| Merycocherus rusticus, Lophiodon modestus, and Hyopsodns panolus indicated.) 

Leidy, J. [On fossils from the vicinity of Burlington, Kans., and from the Rocky Mountains. } 

< Proc. Acad. Nat. Sci. Phila. 1870, p. 69. 
{Bison americanus? fossilis indicated.) 

Leidy, J. [On the relations of European and American fauna.] < Proc. Acad. Nat. Sci. Phila. 
1870, pp. 72, 73. 

1871.—Allen, J. A. The fauna of the prairies. < Am. Nat. v, 1871, pp. 4-9. 

Allen, J. A. On the mammals and winter birds of East Florida, with an examination of cer- 

tain assumed specific characters in birds, and a sketch of the bird-faunz cf Eastern North 
America, < Bull. Mus. Comp. Zool. ii, no. 3, 1871, pp. 161-450, pl. 4-8, with 41. 

[Chiefly ornithological, but including important notices and criticisms of mammals.) 

Brewer, W. H. Animal life in the Rocky Mountains of Colorada < Am. Nat. v, 1871, pp. 
220-223. 

Coues, E. Notes on the natural history of Fort Macon, N. C., and vicinity. (No. 1.) < Proe. 

Acad. Nat. Sci. Phila. 1871, pp. 12-49. [Mammals, pp. 12-18.] 

Hays, W. J. Notes on the range of some of the animals in America at the time of the arrival 

of the white men. < Am. Nat. v, 1871, pp. 387-892. i 
Leidy, J. [On asmall collection of mammalian fossils from California.] < Proc. Acad. Nat. 

Sci. Phila. 1871, p. 50. 

Leidy, J. [Remains of extinct mammals from Wyoming.] < Proc. Acad. Nat. Sci. Phila. 1871, 
pp. 113-116. 

Leidy, J. [Remarks on donation of fossils from Wyoming.] < Proc. Acad. Nat. Sci. Phila. 1871, 
p. 197. 

Leidy, J. [Romarks on fossil vertebrates from. Wyoming.] < Proc, Acad. Nat. Sei. Phila. 
1871, pp. 228, 229. 

Stevenson, J. A list of mammals and birds collected in Wyoming Territory, by Mr. II. D. 
Schmidt and Mr. James Stevenson, during the expedition of 1870. < Rep. U.S. Geol. Surv. 

Terr. for 1870, 1871, pp. 461, 462. [23 sp.] 

1872.—Bruhin, T. A. Dio von mir bis jetzt in und um Neu-Céln [Wisconsin] beobachteten Siiugethiere. 
< Zool. Gart. xiii, 1872, pp. 251, 252. 

Cupples, Mrs. G. Singular creatures, and how they were found; being stories and studies 
from the domestic zodlogy of a Scotch parish. .... 8°. 333 pp.,4 pll. Boston, Lee & 
Shepard, publishers; New York, Lee, Shepard & Dillingham, 1872. 
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1872.—Dawson, J. W- Notes | on the | post-pliocene geology | of | Canada; | with especial reference 
to the conditions of | accumulation of the deposits and the | marine life of the period. | By J. 
W. Dawson, LL. D., F. R. S.,F.G.S. | principal of McGill University, Montreal. | (From the 
Canadian Naturalist, new series, vol. vi.) | Montreal: printed by Mitchell & Wilson. | 1872. 
112 pp., 7 pli. 

Gilpin, J.B. Onthe mammalia of Nova Scotia. [Lepus, Rangifer.] < Proc. and Trans. Nova 
Scotian Inst. Nat. Sci. Halifax, iii, 1872, art. vi, pp. 46-61. 

Gilpin, J.B. On the mammalia of Noya Scotia. [Alces.] < Proc. and Trans. Nova Scotian 
Inst. Nat. Sci. Halifax, iii, 1872, art. iv, pp. 109-126. 

(45 species recognized in the whole series of papers.] 

Leidy, J. [Notice of donation of fossils, etc., from Wyoming.] < Proc. Acad. Nat. Sci. Phila. 
1872, pp. 267, 268. 

Leidy, J. [On some new species of fossil mammalia from Wyoming.] < Proce. Acad. Nat. Sci. 
Phila. 1872, pp. 167-169. 

Leidy, J. [Remarks on fossil mammalia from Wyoming.] < Proc. Acad. Nat. Sci. Phila. 1872, 
pp. 240-242. 

Leidy, J. [Remarks on mammalian fossils from Wyoming.] < Proc. Acad. Nat. Sci. Phila. 1872, 

pp. 19-21. 

Leidy, J. [Remarks on fossils from Wyoming.] < Proc. Acad. Nat. Sci. Phila. 1872, p. 277. 

Leidy, J. [Remarks on some extinct mammals.] < Proce. Acad. Nat. Sci. Phila. 1872, pp. 37, 35. 

Leidy, J. [Remarks on some extinct vertebrates.] < Proc. Acad. Nat. Sci. Phila. 1872, pp. 38-40. 

1873.—Bruhin, T.A. Zoologische Mittheilungen aus Wisconsin. < Zool. Gart. xiv, 1873, pp. 431, 432. 
[Brief and slight notes on a few mammals. ] 

Cope, E.D. On some new extinct mammalia from the tertiary of the plains. »= Paleontolog- 

ical Bulletin, no. 14, published July 25, 1873. 
{Zlurodon mustelinus, Aceratherium megalodus. | 

Cope, BE. D. Sur les ongulés A pied courts de l’éoctne du Wyoming (Etats-Unis). < Journ. de 

Zool. Paris, ii, 1873, pp. 168-185, pl. 7. 

Elliott, H.W. Report on the Prybilov group, or Seal Islands of Alaska. By Henry W. Elliott, 

Assistant Agent Treasury Department. Oblong 4°. 651., 48 photo. pll., 2 photo. maps, with 

pages printed across lengthwise. Washington, Government Printing Office, 1373. 
[Only about 100 copies printed. ] 

Gervais, P. Remarques sur la faune sud-américaine, accompagnées de détails anatomiques 

relatifs 4 quelques-uns de ses types le plus caractéristiques. <( Comptes Rendus Acad. Sci. 

Paris, lxxvii, 1873, pp. 478- — ; Journ. de Zool. Paris, ii, 1873, pp. 478-487. 

Leidy, J. [Remarks on extinct mammals from California.] < Proc. Acad. Nat. Sci. Phila. 1873, 

pp. 259, 260. 

Merriam, C.H. Report on the mammals and birds of the expedition. < Sixth Ann. Rep. U. 

S. Geol. Surv. Terr. for 1872, 1873, pp. 661-659, with a fig. [28 sp.] 

1874.—Allen, J. A. Notes on the mammals of portions of Kansas, Colorado, Wyoming, and Utah. 

< Bull. Essex Inst. vi, Mar.—Apr. 1874, pp. 43-65. (Pub. May, 1874.) 
(Four distinct lists of mammals observed in the regions named in the title, with important notes on their 

habits, distribution, etc.] 

Allen, J. A. Notes on the natural history of portions of Dakota and Montana Territories, being 

the substance of a report tu the Secretary of War, on the collections made by the North Pacific 

Railroad expedition of 1873, Gen. D. S. Stanley, commander. < Proc. Bost. Soc. Nat. Hist. 

xvii, June, 1874, pp. 33 seq. (Also sep. pamph. of 61 pp., 8°, Boston, 1874.) 
(Mammals, pp. 36-45, pp. 6-13 of the reprint. Important notes on habits, distribution, etc. 31 spp.] 

Ames, A. E. Mammalia of Minnesota. < Bull. Minnesota Acad. Nat. Sci. 1874, pp. 63-71. 

Bell, T. A history of British quadrupeds, including the cetacea. .... 2d ed. revised and 

partly re-written by the author, assisted by Robert F. Tomes, . .. . and Edward Richard 

Alston. .... London, John Van Voorst, .... m.dece.lxxiy. 8°. xviii, 474 pp., with 

160 figg. 

Cope, B.D. Notes on the Santa Fé marls, and some of the contained vertebrate fossils. < Proce. 

Acad. Nat. Sei. Phila. 1874, pp. 147-152. 
{Martes nambianus, p. 247; Cosoryx ramosus, p. 148; C. teres, Hesperomys Joxodon, p. 159; Panolax sanc- 

te-fidei, p. 151, spp. no.) 
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1874.—Cope, BE. D. Report on the stratigraphy and pliocene vertebrate paleontology of Northern 

Colorado. < Bull. U.S. Geol. Surv, no. 7, first series, pp. 9-28. Pub. Jan. 21, 1874. 
[Hippotberium panicnso, Protobippus labrosus, P. sejunctus, Procamelus angustidens, P. heterodontus, Mery- 

codus gemmifer, Menotherium (g.n.) lemurinum, Hypertragulus tricostatus, Elotherium ramosum, app. nn.) 

Cope, E.D. Review of the vertebrata of the cretaceous period found west of the Mississippi 

River. < Ball. U.S. Geol. Surv. no. 2, first series, 1874, pp. 3-51. 2 

Cope, E. D. The succession of life in North America, < Ann. Mag. N. H. 4th ser, xiii, 1874, 
pp. 326-331. 

[Reprinted from the Penn Monthly, Feb. 1874.) 

Deane, R. The fauna of the Carolinas two hundred years ago. < Am. Sports. Sept. 19, 1874. 
{Extracts from Lawson’s Nat. Hist. of the Carolinas.) 

Gundlach, J. Catalogue des mammiféres de Vile de Cuba. (El Artista, t. ii, livr. 2; Me- 
morias sobre la Hist. Nat. de la isla de Cuba, t.i, p.30; Ann. de la Soc, Esp. de Historia Nat. de 

Madrid, t.i, p. 231.1873.) < Journ. de Zool. iii, 1874, art. xliv, p. 231. 

Hittell, J.S. The resources of California, comprising the society, climate, salubrity, scenery, 

commerce, and industry of the State. ... 6th ed., rewritten, 12°. xxix,(1),443 pp. San 

Francisco, A. Roman & Co., 1874. 
|Mammals, pp. 375-394. J 

Lockington, W.N. Notice ofacommunication from .... containing notes on the mammals 
and birds of California. < Proce. Zool. Soc. London, 1874, p. 129. 

Scammon, C.M, The marine mammals of the north-western coast of North America, described 

and illustrated; together with an account of the American whale fishery. By Charles M. 

Scammon, captain U.S. revenue marine. 4°. 319, v pp., 27 pll. San Francisco, John H. 
Carmany & Co.; New York, G. P. Putnam’s Sons, 1374. 

{Treats chiefly of cetacea, but includes seals and sea otter.} 

non. Game animals of Colorado. [From Denver (Colorado) Times.] < Am. Sports. Jan. 

7, 1874. ett 
Anon. The hunter naturalist in Canada. < Forest and Stream of —— 22, 1874. 

[Extended notes on the mammals.) 

Anon. Newfoundland—its beasts, birds, and fishes. < Forest and Stream, May 21, 1874. 

1875.—Brown,,R. On the mammalian fauna of Greenland. < Man. Nat. Hist. ... of Greenland,... 
. 1875, pp. 1-34. (8°. London.) 

{Reprinted from Proc. Zoo). Soc. London, May 28, 1268, with corrections and annotations by the author.) 

Coues, E., and Yarrow, H.C. Engineer Department, United States Army. | — | Report | upon 
! geographical and geological | explorations and surveys | west of the one hundredth meri- 

dian, | in charge of | First Lieut. Geo. M. Wheeler, | Corps of Engineers, U. S. Army, | onder 

the direction of | Brig.-Gen. A. A. Humphreys, Chief of Engineers, U. 8. Army. | Published by 
authority of Hon. W. W. Belknap, Secretary of War, | in accordance with act of Congress of 

June 23, 1874, and February 15, 1875. | In six volumes, accompanied by one topographical 

und one | geological atlas. | — | Vol. y.—Zoology. | — | Washington: | Government Printing 
Office. | 1875. 4°. 1021 pp., xlv pll. 

(Chapter i.—Notes upon geographical distribution and variation with regard to the zoology of the Western 

United States as relates more particularly to mammalsand birds. By Dr. H.C. Yarrow. pp. 19-34. Chapter ii.— 

Report upon the collections of mammals made in portions of Nevada, Utah, California, Colorado, New Mexico, 

and Arizona, during the years 1871, 1872, 1873, and 1874. By Dr. Elliott Coues and Dr. H.C. Yarrow. pp. 35-129. 

The whole volume was not published until the year following the ostensible date, the first issue of copies 
from the printing-oftice having been made in September, 1876. Chap. ii consists of a general treatise upon the 

mammals of the southwestern portions of the United States, including many not collected by the Survey, and 

embraces also a monograpii of the Chiroptera of North America. Prominence is given throughout the article 

to synonymatic lists of the species, these being more extensive than any previously collated. The text relates 
mainly to the habits and geographical distribution of the species, but the characters of the species and higher 

groups of the Bats are given, mainly upon the basis of Harrison Allen’s memoir.) 

Elliott, H.W. A report upon the condition of affairs in the Territory of Alaska. By Henry 

W. Elliott. 8°. 277 pp. Washington, Government Printing Office, 1875. 
[A modified reprint of his oblong 4° report, which is practically inaccessible. Chap.v, on the Sea Otter; 

ebap. vii, on thy Fur Seal; both very important contributions to the knowledge of the subject.) 

Grinnell, G. B. Engineer Department, U. S. Army. | — | Report | of a | reconnaissance } of 
the | Black Hills of Dakota, | made in the summer of 1874. | By William Ludlow, | [ete.] 

Washington, Government Printing Office, 1875, | 1 vol. 4°. 121 pp. > Zoological Report. By 
George Bird Grinnell. Chapteri. Mammals, pp. 79-84. 

[Tield-notes on 34 spp.} 
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1875.—Ginther, A. Instructions for making observations on, and collecting specimens of, the mam- 
malia [not including cetacea] of Greenland. < Instr. for Use of Sci. Exped. to Arct. Regions, 
1875, pp. 36-39. (8°. London.) 

Osburn, W. Mammals of the Kansas plains. < Observer of Nature (newspaper published at 
Lawrence, Kansas) of Mar. 24, 1875. 

[Annotated list of 14 spp.] 

Reinhardt, J. Note on additional mammals of Greenland. ... < Man. Nat. Hist. ... of 
Greenland, ... 1875, p. 34. 

1876.—Allen, J. A. Description of some remains of an extinct species of wolf and an extinct species 
of deer from the lead region of the Upper Mississippi. <( Amer. Journ. Sci. and Arts, 3d 
ser. xi, no. 61, Jan. 1876, pp. 47-51. 

[Canis mississippiensis, Cervus whitneyi, spp. nn., p. 49.) 

Allen, J. A. Geographical variation among North American mammals, especially in respect to 

size. < Bull. U.S. Geol. Surv. Terr. vol. ii, no. 4, pp. 309-344. (Pub. Aug. 4, 1876.) 
{An important contribution to the subject.] 

Allen, J. A. Geographical variation among North American mammals, especially in respect to 

size. < Amer. Nat. x, 1876, pp. 625-627. aot 
[Abstract from Bull. U.S. Geol. Surv. Ter. vol. ii, no. 4, pp. 309-344 } : 

Carpenter, W.L. Field notes on the natural history of the Big Horn Mountains [Montana]. 
< Forest and Stream, Noy. 2, 1876, 

Coues, E. An account of the various publications relating to the travels of Lewis and Clarke, 
with a commentary on the zoological results of their expedition. < Bull. U. S. Geol. and 

Geog. Surv. Terr. no. 6, 2d ser. pp. 417-444 (8°, Washington, Government Printing Office, Feb- 
ruary 8, 1876). 

[The mammals and birds described by these authors are discussed and identified as far as practicable. ] 

Gibson, W.H. The complete American trapper, or the tricks of trapping and trap-making. 

A trapper’s repository,.... lvol. Sq.16°. 1 p.1., 1-6, i-xvi, 1-300 pp. Profusely illus- 

trated by the author, an artist by profession. New York, James Miller, publisher, 1874. 
(A very attractive and useful treatise, of popular charaeter.] 

Henshaw, H. W. Notes on the mammals taken and observed in California in 1875 by H. 

W. Henshaw. < Ann. Rep. of Chief of Engineers, U. S. Army, for 1876, Appendix JJ (pp. 

305-312 of separate issue). (Washington, Government Printing Office, “1876”; probably not 
published till 1877.) 

[An annotated list of 30 spp., containing many interesting observations on the habits of the mammals of 
Southern California and adjacent islands.] 

Jordan, D.S. Manual of the vertebrates of the northern United States, including the district 

east of the Mississippi River and north of North Carolina and Tennessee, exclusive of marine 

species. 12°, 342 pp. Chicago, Jansen, McClurg & Co., 1876. 
[Mammals, pp. 5-35.] 

Anon. Pending extermination of large game in America. < Rod and Gun, Dec. 30, 1876. 
[From The London Field.]} 

1877.— Couper, W. Notes on mammals of Canada. < Forest and Stream, June 14, 1877. 

Murphy, J.M. The hunting fields of Wyoming. < Rod and Gun, Dee. 30, 1877. 

[ Stockwell, G. A.] The fauna of Michigan. [pseudon. “Archer”.] < Forest and Stream of May 

3 and earlier, 1877. 
[Annotated list of mammals.] 

C._PRIMATES. 

1817.—Mcckel, J. FP. Beitrag zur Entwickelungsgeschichte der menscblichen Ziihne. < Deutsches 
Archiv fiir Phys. iii, 1817, pp. 556-574. 

1818.—Mitchill, S. L. The original inbabitants of America shown to be of the same family and line- 
age with those of Asia. < Phil. Mag. (Tilloch’s), xlviii, 1816, pp. 4-8; Isis von Oken, 1818, 

col. 315-319. 

1821.—Grifftth, E. General and particular descriptions of the vertebrated animals, arranged conform- 

ably to the modern discoveries and improvements in zoology. .. . . Order Quadrumana 
[and] order Quadrumembria.—London: printed for Baldwin, Cradock, and Joy, .... and 

Rodwell and Martin, .... mdecexxi. [8°. Quadrumana, (eng. title) vii,143 pp., 34 pll. ; 

Quadrumembria, (eng. title) v, 295 pp. 64 pll.] 
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1826 —Harlan, R. Description of an hermaphrodite orang outang [Iylobates concolor, n. sp.], lately. 
living in Philadelphia. < Journ. Acad. Nat. Sci. Phila. v, 1826, pp. 229-236, pll. 9-10. 

1329.—Baer, K. E. von. Lettre sur la formation de ’euf dans Vespéce humaine et dans les mammi- 

feres. < Repert. Anat. Physiol. vii, 1829, pp. 155-218. 

1834.—Harlan, R. Description of a species of orang [Simia (Hylobates) hoolock], from the North- 

Eastern Province of British East India, lately the Kingdom of Assam. < Trans. Am. Philos. 

Soe. Phila. iv, no. iii, 1834, pp. 52-59, pl. 2. 
Lewis, W., jr. Description of a gibbon [ Hylobates fuscus, n. sp.]. < Boston Journ. Nat. Hist. 

i, pt. ii, 1834, art. iii,pp. 32-40. 

1836.—Owen, R. [On the morbid appearance observed in the dissection of the chimpanzee (Simia 
troglodytes, Linn.).] < Proce. Zool. Soe. London, 1836, pp. 41-43. 

1843.—Savage, T.S. Observations on the external characters and habits of the Troglodytes niger, 
Geoff. By Thomas S. Savage, M. D. .... And on its organization, by Jeffries Wyman, 

M.D. < Boston Journ. Nat. Hist. iv, no. iii, April, 1843, art. xxx, pp. 362-386. 

1845.—Lund, P. W. Sur l’antiquité de la race américaine et sur les rapports qu’on peut lui supposer 

avec Jes races de l’ancien monde. < Comptes Rendus Acad. Sci. Paris, xx, 1845, pp. 1368-1370; 

Froriep, Notizen, xxxv, 1845, col. 161-163. 

1847.—Savage, T.S. [On the external characters and habits of Troglodytes gorilla.] < Proc. Boston 
Soc. Nat. Hist. ii, 1847, pp. 245, 246. 

Savage, T. S., and Wyman, J. Notice of the external characters and habits of Troglodytes 

gorilla, a new species of orang from the Gaboon River, by Thomas C. Savage, M. D. 

Osteology of the same, by Jeffries Wyman, M. D. ....< Boston Journ. Nat. Hist. v, no. 

iv, Dec. 1847, art. xxxiv, pp. 417-441, pll. 40-43. 

Wyman, J. [On the osteol ogical characters of Troglodytes gorilla.] < Proc. Boston Soc. Nat. 
Hist. ii, 1847, pp. 246, 247. 

Wyman, J. [On Prof. Owen’s opinion respecting the identity of the gorilla with an adult 

chimpanzee.] < Proc. Boston Soc. Nat. Hist. ii, 1847, p. 249. 

1848.—Cassin, J. [Remarks on the management of monkeys in captivity.] < Proc. Acad. Nat. Sci. 

Phila. iv, 1848, pp. 3-4. 

Hallowell, E. Notes of the post mortem appearances observed in a Cynocephalus porcarius, 

which died in the menagerie at Philadelphia. < Proc. Acad. Nat. Sci. Phila. iv, 1848, pp. 86, 87. 

Hallowe!l, E. Post mortem appearances observed in a Cynocephalus papio, which died at 

the menagerie in Philadelphia. < Proc. Acad. Nat. Sci. Phila. iv, 1848, pp. 62, 63. 

Lesson, R.-P. Etudes sur les mammiféres primates. < Revue Zool. xi, 1848, pp. 159-170, 191- 

210, 223-235, 255-260. 
Wyman, J. A new species of Troglodytes. < Am. Journ. Sci. and Arts (2), v, 1848, pp. 106, 107. 

1849.—Hallowell, E. Notes of the post mortem appearances of a Cynocephalus which died in the 
menagerie at Philadelphia. < Proc. Acad. Nat. Sci. Phila. iv, 1849, pp. 151-152. 

Leidy, J. [On the existence of the intermaxillary bone in the embryo of the human subject.] 

< Proce, Acad. Nat. Sci. Phila. iv, 1849, pp. 145-147, with 2 figg. 

Morton, S.G. Observations on the size of the brain in various raees and families of man, 

<Proc. Acad. Nat. Sci. Phila. iv, 1849, pp. 221-224, with table. 

Savage, T.S. A description of the characters and habits of Troglodytes gorilla. < Am. Journ. 

Sci. and Arts (2), viii, 1849, pp. 141, 142. 

Wyman, J. [On the gorilla.] < Proc. Am. Acad. Arts and Sci. ii, 1849, p. 164. 

1850.—Morton, S.G. [Continuation of memoir on size of brain in the races of man.] < Proc. Acad. 
Nat. Sci. Phila. v, 1850, pp. 1, 2, 30-32. 

Wyman, J. A description of two additional crania of the Engé-ena (Troglodytes gorilla, 

Savage) from Gaboon, Africa. < Am. Journ. Sci. and Arts (2), ix, 1850, art. vii, pp. 34-45. 

1851.—Kneeland, S,, jr. [Does the human lumbar vertebra develop a rib?”] < Proc. Boston Soc. 

Nat. Hist. iy, 1851, pp. 126-129. 
1852.—Kneeland, S.,, jr. [On a skeleton of the great chimpanzee, Troglodytes gorilla.] < Proc, Bos- 

ton Soc. Nat. Hist. iv, 1852, pp. 209, 216, 

Kneeland, S., jr. On the skeleton of the great chimpanzee, Troglodytes gorilla. < Boston 

Journ, Nat. Hist. vi, no. iii, June, 1852, art. xxi, pp. 336-347. 
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1854.—Owen, R. On the anthropoid apes. < Can. Journ. iii, 1854, pp. 109, 110. 

Wagner, R. Ueber Menschenschépfung und Seelensubstanz. < Deutsch. Naturf. Versamml. 
Bericht xxxi, 1854, pp. 15-21. 

1855.—Keep, N.C. [On supernumerary teeth in man.] < Proc. Boston Soc. Nat. Hist. v, 1855, p. 159. 

Warren, J.C. [On supernumerary teeth in man.] < Proc. Boston Soc. Nat. Hist. v, 1855, pp. 
158, 159. 

Wyman, J. [Account of the dissection of a black chimpanzce (Troglodytes niger).] < Proc. 

Boston Soc. Nat. Hist. v, (855, pp. 274, 275. 

Wyman, J. [Ona ‘spongy disease of the bones of the head” in a young Cynocephalus.] < Proc. 
Boston Soc. Nat. Hist. v, 1855, p. 275. 

Wyman, J. [Onsupernumerary teeth in Troglodytes gorilla.] < Proc. Boston Soc. Nat. Hist. v, 

1855, p. 160. 

1856.—Brooks, C. Laws of reproduction, considered with particular reference to the intermarriage of 

first cousins. < Proc. Am. Assoc. Adv. Sci. ix, 1856, pp. 236-246. 

Dareste, C. Sur quelques caractéres que présente le cerveau des singes. < Institut, xxiv, 

1856, p. 17. 

Gibson, Capt. [Account of orangs.] < Proc. Boston Soc. Nat. Hist. vi, 1856, p. 71. 

Holmberg, H. J. Ethnographische Skizzen iiber die Vélker des Russischen America. < Hel- 

singfors, Acta Soc. Sci. Fenn. iv, 1256, pp. 281-421. 

Wyman, J. [On a fourth molar in the skeleton of the chimpanzee in the Boston Society’s 

Cabinet.] < Proc. Boston Soc. Nat. Hist. vi, 1856, p. 45. 

1857.—Meigs, J. A. Catalogue of human crania, in the collection of the Academy of Natural Sciences 
of Philadelphia: based upon the third edition of Dr. Morton’s “Catalogue of Skulls’, &c.— 

8°. 112 pp., many woodcuts. Philadelphia, J. P. Lippincott & Co., 1857. 

Winslow, C.F. [On the fragment of a human cranium found in California, 180 feet below the 

surface of Table Mountain.] < Proc. Boston Soc. Nat. Hist. vi, 1857, pp. 278, 279. 

1858.—Warren, J. M. [Onthe brain of a chimpanzee.] < Proc. Boston Soc. Nat. Hist. vi, 1858, p. 

375. - 

Wyman, J. [Ona human fetus in the third week.] < Proc. Boston Soc. Nat. Hist. vi, 1858, 

p- 336. 

1859.—Warren, J. M. [On the gorilla, chimpanzee, and orang.] < Proc. Boston Soc. Nat. Hist. 

vii, 1359, pp. 53, 54. 

Wyman, J. [On the gorilla collection of M. Du Chaillu.] < Proc. Boston Soc. Nat. Hist. vii, 

1859, pp. 211-213. 

1860.—Du Chaillu, P. B. [On the habits and distribution of the gorilla and other anthropoid apes. ] 

< Proc. Boston Soc. Nat. Hist. vii, 1860, pp. 276, 277, 

Kneeland, S., jr. [On two albino children.] < Proc, Boston Soc. Nat. Hist. vii, 1860, p. 276. 

1861.—Gray, J.E. On the height of the gorilla. < Am. Journ, Sci.and Arts (2), xxxii, 1861, pp. 437, 

438. 
(Reprinted from the Athonzum, September 14, 1861, p. 348.] 

Otis, J. H. [On some bones of the gorilla obtained by him in western equatorial Africa. ] 

< Proc. Boston Soc. Nat. Hist. viii, 1861, pp. 217, 218. 

Owen, R. On some objects of natural history [Troglodytes] from the collection of M. Du 

Chaillu. < Am. Journ. Sci. and Arts (2), xxxii, 1861, pp. 435-438. 
(Reprinted from the Athcnw#um, September 14, 1661. 

Sclater, P. L. Note upon the northern limit of the quadrumana in the new world. < Nat. 

Hist. Rey. 1861, art. lii, pp. 507-510. 

Slack, J.H. Description of a new quadrumanous mammal of the genus Midas [M. elegantulus ]. 

< Proe, Acad. Nat. Sci. Phila. 1861, pp. 463, 464. 

Slack, J.H. [Ona species of the Lemurida, called Otolicnus apicalis by Du Chaillu.] < Proce. 

Acad. Nat. Sci. Phila. 1861, p. 153. 
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Gart. xii, 1870, p. 31. [Autopsy.] r 

1871.—Blliot, D.G. Remarks on various species of Felidx, with a description of a species from North- 
western Siberia. < Proe. Zool. Soc. London, 1871, pp. 758-761, pl. 76. 

Flower, W.H. On the composition of the carpus of the dog. < J. Anat. and Physiol. 13871, 
pp. 62-64, with a woodcut. 

Higginson, T. W. Hybrid between cat and raccoon. < Am. Nat. v, 1871, pp. 660, 661. $ 

[The alleged hybrid was an Angola cat.) : ; 

Parker, H.W. Mephitis bicolor. < Am. Nat. iv, 1871, p. 761. ¥. 

Parker, J.S. Anatomy of the skunk. < Am. Nat. v, 1871, pp. 246-248. E 
{Referring to the anal glands and neighboring parts.) a 

(Putnam, F. W.] American panther. (anon.) < Am. Nat. iv, 1871, pp. 692, 693. = 
{Species still common in the Adirondacks, and “ often found killed by the spines of hedgehogs”, i. e., porcu- + 

pines.] 

Sclater, P. L. Notes on rare or little-known animals now or lately living in the society’s gar- 
dens. < Proc. Zool. Soc. London, 1871, pp. 221-240 (with 6 figg.), pll. xiv—xvii. 

(Ursus nasutus identified with U. americanus, p. 232.] 

Sclater, P. L. [Report on the additions to the society’s menagerie in April, 1871.] < Proc. Zool. 
Soc. London, 1871, pp. 478, 479, pl. 38. 

{Felis [Lynx] rufa without ‘ ear-pencils" mentioned.] 

Weale, —. African ant cats [i. e. Viverride]. < Am. Nat. v, 1871, p. 437. 

1872.—Coues, E. Geographical distribution of Bassaris astuta. < Am. Nat. vi, 1872, p. 364. 

Gill, T. Hybrids. [Criticism of an account of an alleged hybrid between a cat and a raccoon. } 

< Am. Nat. vi, Jan. 1872, pp. 1-3. 

Lucae, Dr. [Osteology and myology of Lutra and Enhydris in comparison with seals (Pinni- 

pedia).] < Abhandl. Senck. Gesell. viii, 1872, pp. 279-378, pll. 1-14. ; 

Sullivant, J. A rare animal. < Am. Nat. vi, 1872, pp. 362-364. +s 
(Record of the capture of two specimens of Bassaris astuta in Fairfield County, Ohio.] 

Tenney, S. The food of the black bear. < Am. Nat. vi, 1872, pp. 493-494. 

1873.—Chapman, H. C. Disposition of the flexor perforans, flexor longus hallucis, and flexor acces- 
sorius in Paradoxurus nusanga, Gray. < Proe. Acad. Nat. Sci. Phila. 1873, pp. 372, 373, with fig. 

Coues, E. The prairie wolf, or coyoté (Canis latrans). < Am. Nat. vii, 1873, pp. 385-389. 
{Discussion of relationships with domestic dog.—Article elsewhere reprinted several times, under various 

editorial modifications of title and text.] 

Coues, E. Variation in dentition [in Lupus]. < Am. Nat. vii, 1873, pp. 495, 496. 

Farwick, B. [On albinotic and pied varieties of Musteline.] < Zool. Gart. 1873, pp. 17, 18. 

Hall, C.F. Bear-hunting in the arctic regions. < Am. Sports. Dec. 20, 1873. 

Jackel, A. J. [On albinotic and pied varieties of Mustelinz.] < Zool. Gart. 1873, pp. 456-459. 

Stone, L. Mink [; its propagation in confinement]. < Trans. N. Y. State Agric. Soc. for 1871, 
xxxi, 1873, pp. 330-332. 

Wilder, B.G. Variation in the pectoral muscles of domestic dogs. < Proc. Am. Assoc. Ady. 

Sci. xxii, 1873, p. 308. 
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1874.—Adams, A. L. On the natural history and geographical distribution of living and extinct 
bears. < Pop. Sci. Rev. xiii, July, 1874, pp. 250-259. 

“ Alaska” (i. ¢., H. W. Elliott) [pseudon.]. The sea otter (Lutra marina). < Amer. Sportsm. 
Sept. 12 and Sept. 19, 1874. 

Baird, S. F. [Note on Putorius nigripes.] < Harper's Weekly, Sept. 18, 1874. 
Batty, J.H. The Felis concolor or panther. < Am. Sports. Apr. 25, 1874. 
“Central America” [ pseudon.]. Tiger hunting in Costa Rica. < Forest and Stream, June 4, 

1874. 

Coues, H. Specimen of a cougar [Felis concolor]. < Am. Sports. Jan. 24, 1874. 
Coues, E. Wanted! [A call for specimens of Putorius nigripes.] < Am. Sports. Nov. 20, 1874. 
Darwin, C. Expressions of the cat. < Cincinnati Quart. Jour. Sci. i, April, 1874, pp. 188-190. 

(Extract from his Expression of Emotions in Man and Animals.] 

Droste-Hiilshoff, M. von. [Simulation of death by Putorius erminea.] < Zool. Gart. 1874, pp- 
193, 194. 

Fairchild, G. M., jr. Canadalynx. < Forest and Stream, Aug. 27, 1874. 

“Fred. Beverly" [ pseudon.] (F. A. Ober). Florida sketches.—No. 2. The Florida panther 
[Felis concolor]. < Forest and Stream, iii, Dec. 17, 1874, p. 290. 

Gill, T. On the genera Tremarctos, Gervais, (Nearctos, Gray), and #lurina, Gervais, (Ailu- 
rogle, Fitz.). < Ann. Mag. Nat. Hist. (4), xiii, Jan. 1874, pp. 15, 16. 

Gray, J. E. List of the species of feline animals (Felide). < Ann. and Mag. Nat. Hist. (4), 
xiv, Nov. 1774, art. xlii, pp. 351-356. 

Gray, J.E. On the colour of the kittens of the species of cats [Felidx]. < Ann. and Mag. 
Nat. Hist. (4), xiv, Nov. 1874, pp. 377, 378. 

Gray, J.B. On Nearctos and #lurina. < Ann. and Mag. Nat. Hist. (4), xiv July, 1874, p. 93. 

Hovey, H.C. Rabies mephitica. < Am. Journ. Sci. and Arts, 3d ser. vol. vii, no. 41, art. xliv, 

May, 1874, pp. 477-483. 
[Considering it a peculiar species of hydrophobia.] 

Kirkpatrick, J. [On the occurrence of Bassaris astuta in Ohio.] < Proc. Cleveland Acad. 
Nat. Sci. for Jan. 30, 1857, published 1874, pp. 126-128. 

“M.” Hunting the puma or American lion [Felis concolor]. < Am. Sports. Mar. 28, 1874. 

Mather, F. Ferret breeding and handling. < Am. Sports. Noy. 28, 1874. 

“Monmouth” [ pseudon.]. Hunting the California lion [i. e., Felis concolor]. < Forest and 

Stream, Dee. 3, 1874. 

“Mortimer Kerry ”’ [ pseudon.] (i. e., J. M. Murphy). Zoology of the Northwestern States and 

Territories: the Ursidez. < Forest and Stream, April 30, 1874. 

Parker, W. F. Rabies mephitica. [Referring to Mr. Hovey’s article in Am. Journ. Sci.] 

<Am. Sports, June 27, 1874. 

Ridlou, G. T. Running a silver-grey fox [Vulpes fulyus var. argentatus]. < Am. Sports, 

Dec. 12, 1874. 

Scammon, C. M. [The sea otter.] < Marine Mamm. N. Amer. 1874, pp. 168-178, pl. xxii, 1 

zinctype p. 175. 

Scudder, S.H. Rabbit cats. < Proc. Boston Soc. Nat. Hist. xvi, 1874, p. 114. 

Wilder, B. G. Cerebral variation in domestic dogs, and its bearing upon scientific phrenol- 

ogy. 1873. < Proc. Am. Assoc. Ady. Sci. xxii, 1874, pp. 234-249, pll. 1-6. 

Wilder, B.G. On tho composition of the carpus in dogs. < Proc. Am, Assoc. Ady. Sci. xxii, 

1874, pp. 301, 302, with 3 figg. 

Williams, F.H. Case of a dog nursing a kitten. < Am. Nat. viii, 1874, p. 758. 

Anon. Bears in Colorado. < Am. Sports. Feb. 7, 1874. 

Anon. Fox hunting in North Carolina. < Am. Sports. Dec. 12, 1874. 

Anon. Lynx canadensis [?] in New Jersey. < Am. Sports. April 4, 1874. 

Anon. Mink breeding. < Forest and Stream, July 2, 1874. 

Anon. On hydrophobia. < Am. Sports. Noy. 21, 1874. 

Anon. The polar bear’s cunning. < Vorest and Stream, Dec. 5, 1874. 

Anon. The wolf in the fold. < Am. Sports. Jan. 24, 1874. _ 
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1875.—Blliott, H. W. - The sea-otter and its hunting. < Report on the condition of affairs in Alaska, 

chap. v, pp. 54-62 (8°, Washington, Government Printing Office, 1875). 

Hoffman, W.J. Bears, etc., in Arizona. < Amer. Nat. ix, 1875, p- 516. 

Janeway, J.G. On hydrophobia. < New York Medical Record, x, no. 227, Mar. 13, 1875, pp. 

Hesse ea the so-called rabies mephitica as simply hydrophobia.] 

Jackel, A. J. Ueber Leucismen unter den Mustelen. < Zool. Gart. xiv, 1 75, pp. 456-459. 

1876.—Allen, J. A. The extirpation of the larger indigenous mammals in the United States. < Penn 
Monthly, Oct. 1876, pp. 794-806. [Should have come under B. Faunal Publications. ] 

Allen, J. A. The former range of some New England carnivorous mammals. < Amer. Nat. x, 
1876, pp. 708-715. 

Allen, J. A. On a new generic type (Bassaricyon [gabbii]) of Procyonid from Costa Rica. 

< Proc. Acad. Nat. Sci. Phila. 1876, pp. 20-23, pl. i (skull). 

Coues, BE. Reversion of the dog to the feral state. < Forest and Stream, Nov. 9, 1876. 

H[owell], M.A, jr. The mink as a forager. < Forest and Stream of Dee. 28, 1876. 

Howell, M. A., jr. The trapper not the only enemy of the muskrat [Putorius vison being 

another]. < Forest and Stream of Dee. 21, 1876. 

Whitman, C. L. Something about [way of handling entrapped] skunks. < Forest and 
Stream, Feb. 17, 1876. 

Anon. The arctic fox—Vulpes lagopus. < Forest and Stream, Oct. 26, 1876. 

Anon. [Habits of] the mink. < Forest and Stream of May 11, 1876. 

1877.—Coues, E. History and habits of the wolverene (Gulo luscus). < For. and Str. Jan. 4, 1877. 

Coues, BE. [Monograph of North American Mustelide (full title not yet determined).] 8°. 
Washington, Government Printing Office, 1877. (Jn press at this date, July 4.) 

“W.M.D."” Habits of mink. < Forest and Stream of Jan. 11, 1877. 

E.—_FERZ (PINNIPEDIA). 

1811.—Cuvier,F. Observations zoologiques sur les facultés physiques et intellectuelles du phoque com- 
mun (Phoca vitulina, L.). < Ann. Mus. Hist. Nat. Paris, xvii, 1811, pp. 377-397. 

1822.—Duvernoy, G.L. Recherches anatomiques sur les organes du mouvement du phoque commun 

(Phoca vitulina, Linn.). < Mém. Mus. Hist. Nat. Paris, ix, 1822; pp. 49-70, 165-189. 

1822-23.—Lichtenstein, K. M. H. Ueber die weissen Robben. < Abhandl. K. Akad. Wiss. Berlin, - 

1822-23, pp. 1-12. 

1824.—Cuvier, F. De quelqnes espéces de phoques et des groupes génériques entre lesquels elles se 

partagent. < Mém. Mus. Hist. Nat. Paris, xi, 1824, pp. 174-214. 

De Kay, J.B. An account of the Phoca cristata recently taken in the vicinity of this city. 

< Ann. Lyc. Nat. Hist. New York, i, 1824, pp. 94-99, pl. 7. 

Hornschuch, C. F., and Reinwardt, —. Nihere Bestimmung eines an der pommerischen Kiiste 

vorkommenden Robben [Halicherus griseus]. < Oken, Isis, 1824, col. 812-815; Féruss. Bull. 

Sci. Nat. v, 1825, pp. 104,105. (Orig pnb. Greifsw. Acad. Zeitschr. i, 1822, p. 139 seq.) 

King, F. G., and Ludlow, E.G. Appearances on dissection of the Phoca cristata. < Ann. 

Lye. Nat. Hist. New York, i, 1824, pp. 99-103. 

Knox, R. Observations on the anatomy of tke lacteal system in the seal and cetacea. < Med. 

and Surg. Jour. Edinb. xxii, 1824, pp. 23-31; Fror. Not. viii, 1824, col. 49-53. 

1827.—Mitchill, S. L., Smith, J. A., and Cooper, W. Discovery of a fossil walrus in Virginia. Re- 

port of Messrs. Mitchill, J. A. Smith, and Cooper on a fossil skull sent to Dr. Mitchill by Mr. 

Cropper, of Accomac County, Virginia. < Ann. Lyc. Nat. Hist. N. Y. ii, 1827, pp. 271, 272. 

1828.—Rapp, W. von. Ueber das Zahnsystem des Wallrosses. < Wiirttemb. Abbandl. ii, 1828, pp. 
107-114. 

1829.—Rapp, W.von. Ueber den ausdehnbaren Anhang auf dem Kopfe des Klappmiitzen-Seehundes 

(Phoca [Cystophora] cristata). < Meckel’s Arch. f. Anat. u. Phys. 1829, pp. 236-241, 1. pl.; 

Féruss. Bull. Sci. Nat. xxii, 1830, p. 101. 

1831.—Owen, R. [On the anatomy of the seal (Phoca vitulina, Linn.).] < Proc. Comm. Zool. Soc. 
London, i, 1831, pp. 151-154. 
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1838.—Baer, K. E. von. Anatomische und zoologische Untersuchungen iiber das Wallross (‘Triche- 
cus rosmarus), und Vergleichung dieses Thiers mit andern See-Siiugethieren. < Acad. Mém. 
St. Pétersb. iv (pte. 2), 1838, pp. 97-236. 

Hallgrimsson, J. Bemaerkninger om den Islandske Utselur (Phoca [Halicherus] gryphus?). 

< Kroyer’s Naturhist. Tidsskr. ii, 1838, pp. 91-99; Isis, 1841, pp. 287-293. 

Wiegmann, A. F. A. Ueber das Gebiss des Wallrosses. < Archiv fiir Naturg. iy, 1838, pp. 
113-130. 

1839.—Gray, J. E. On the fur seal of commerce. < Ann. Nat. Hist. ii, 1839, p. 309. 

Gray, J. E. Walking of the seal. < Ann. Nat. Hist. ii, 1839, p. 78. 

Hamilton, R. The naturalist’s library. Edited by Sir William Jardine, Bart. .... Vol. xxv, 

Mammalia. Amphibious Carnivora. .... 18°. Eng. title, 4p. 1., 17-336 pp., with 30 col. + 

7* pill., and portrait of Peron. Edinburgh, W. H. Lizars, .... 1839. 

1841.—Gray, J. E. On the variation in the teeth of the crested seal, Cystophora cristata, and on a new 

species of the genus from the West Indies. < Proc Zool. Soc. London, 1841, pp. 91-93. 

Selby, P. J. Observations on the great seal of the Faru Islands, showing it to be the Halichw- 

rus griseus Nilss., and not the Phoca barbata. < Ann. Nat. Hist. vi, 1841, pp. 462-466; Fror. 

N. Not. xviii, no. 390, 1841, pp. 244-246. 

Wyman, J. [On the Stenorhynchus leptonyx.] < Proc. Boston Soc. Nat. Hist. i, 1841, pp. 2,3. 

1842.—Stannius, H. Ueber Gebiss und Schiidel des Walrosses, unter Beriicksichtigung der Frage, ob 

die Verschiedenheiten im Baue des Schiidels zur Unterscheidung mehrerer Arten der Gattung 

Trichecus berechtigen. < Miiller’s Archiv, 1342, pp. 390-413. 

1843.—Reinhardt, J. T. Bemaerkning om Tandforholdet hos Halicherus gryphus. < Kréyer’s 

Naturhist. Tidsskr. iv, 1843, pp. 318, 314 ; Isis, 1845, p. 702. 

1844.—Jager, G. von. Ueber die Stellung und Dentung der Ziihne des Wallrosses. < Miiller’s Ar- 

chiv Anat. 1844, pp. 70-75. 

1845.—Sundevall, C. J. Om en Phoca fran Ladoga (Ph. annulata). < Ofversigt K. Vet. Akad. 

Forh. (Stockholm), ii, 1845, pp. 187, 188. 

1846.—Hill, R. [Description of a seal found on a shoal south of Jamaica.] < Proc. Zool. Soc. 

London, xiv, 1846, pp. 80-81. 

1847.—Bonsdorff, E. J. Anatomiska beskrifning 6fver de sex forsta cerebral-nervparen hos gria hafs- 

skilan (Halicherus gryphus), resp. Joh. Just. Staudinger. 4°. 46 pp.,2pll. Helsingfors, 1847. 

1848—Lesson, R.-P. Sur un phoque de l’Amérique du nord. < Revue Zool. xi, 1848, pp. 1,2, 

1849.—Wagner, J. A. Bemerkungen iiber die Beschaffenheit des Knochengeriistes des Seebiren und 
des Seeotters. < Gelelirte Anz. Miinchen, xxviii, 1849, col. 665-678; Buil. Akad. Miinchen, 

1849, col. 168-182; Archiv fiir Anat. xv, 1849, pp. 39-51. 

1850.—Wymanp, J. [On the pertinence of the walrus to the pachyderms.] < Proc. Boston Soc. Nat. 

Hist. iii, 1850, p. 242. 

1853.—Gervais, P. Description de quelques espéces de phoques et de cétacés. < Ann. Sci. Nat. xx, 

(Zool.), 1853, pp. 281-292. 

Gray, J. E. Oa the attitudes and figures of the morse. < Proc. Zool. Soc. London, xxi, 1853 

pp. 112-116, with 10 figg. 

Owen, R. On the anatomy of the walrus. < Proc. Zool. Soc. London, xxi, 1853, pp. 103-107. 

1854.—Lea, I. [Reference to the tanned skin of the walrus, used for polishing cutlery, at Hull, Eng- 

land.] < Proc. Acad. Nat. Sci. Phila. vii, 1854, p. 265. 

Wheatland, H. [Skull of walrus.] < Proc. Essex Inst. i, 1854, pp. 62-64. 

1855.—Ayres, W.O. [Remarks on the skull of a sea-lion (Otaria jubata?).] < Proce. Cala. Acad. Nat. 

Sci. i, 1855, p. 61. 
Dareste, C. Note sur les caractéres encépbaliques des mammiféres aquatiques (phoques et 

cétacés). < Comptes Rendus, Paris, xli, 1855, pp. 361, 362. 

Pucheran, J. Sur quelques caractéres ostéologiques et encéphaliques propres aux mammiferes 

palmipédes [Pinnipedia]. < Comptes Rendus, Paris, xli, 1855, pp. 282, 283. 

1856.—Leidy, J. Notice of the remains of a species of seal [not named] from the post-pliocene deposit 

of the Ottawa River. < Proe. Acad. Nat. Sci. Phila. viii, 1856, pp. 90, 91, pl. 8; Can. Nat. 

and Geol. i, 1857, art. xxxviii, pp. 238, 239. 
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1856.—Leidy, J. Notice of remains of two species of seals. < Proc. Acad. Nat. Sci. Phila. viii, 1856, 

“4 pa eet Phoca wymani, Virginia; P. debilis, South Carolina.] 

1859.—Gray, J. E. On the sea bear of Forster, the Ursus marinus of Steller, Arctocephalus ursinus of 

authors. < Proce. Zool. Soe. London, xxvii, 1859, pp. 102, 105. 

Gray, J. BE. On the sea-lions, or lobos marinos of the Spaniards, on the coast of California. 

< Proe. Zool. Soc. London, xxvii, 1859, pp. 357-361, pl. 72. 

Sundevall, C.J. Om walrossen. < Ofversigt K. Vet. Akad. Forh. (Stockholm), xvi, 1859, pp. 
441-447; (iibersetzt) Zeitschr. gesammt. Naturw. Halle, xv, 1860, pp. 270-275. 

1860.—Leidy, J. Notice of remains of the walrus discovered on the coast of the United States. 

< Trans. Am. Philos. Soc. Phila. n. s. xi, 1860, art. v, pp. 83-86, pl. 45." 

1862.—Gray, J. E. “Note on the size of a seal [C. feetidus] at the time of birth. < Proce. Zool. Soc. 
London, 1862, p. 202. ‘ 

1863.—Gray, J.B. [On Phoca fetida.] < Ann. Nat. Hist. xi, 1863, p. 309. > 

Malmgren, A.J. Ueber den Zahnbau des Odobwnus rosmarus. < Ofv. Kongl. Vet. Ak. Forh. ai 
1863, p. 505. 

1864.—Gray, J. E. Notes on seals (Phocidie), including the description of a new seal (Halicyon rich- 

ardii), from the west coast of North America. < Proc. Zool. Soc. London, 1864, pp. 27-34. 

Malmgren, A.J. Om tandbyggnaden hos hvalrossen (Odontobienus rosmarus, L.), och tan- 

dombytet hos hans ofédda unge. < Gfvers. Svensk. Vetensk. Akad. Férhandl. 18¢4, pp. 505- 

522 ?, with 1 pl. 

Peters, W. Ueber das Milchgebiss des Wallrosses. < Monatsber. Acad. Wiss. Berl. Dec., 12, 
1864, pp. 685-687, with 1 pl. 

1865.—Cope, E. D. [Observations on a species of seal (Cystophora), and on cetaceans.] < Proc. Acad. 
Nat. Sci. Phila. 1865, pp. 273, 274. 

[A list of east coast cetaceans is given. ] 

Reinhardt, J. Om Klapmydsens [Cystophora cristata] ufoédte Unge og dens Melketandsat. 

< Vid. Meddel. Naturh. Foren. Kjébnb. for 1864, 1865, pp. 248-264, with 1 woodcut. 
{On the fetus of Cystophora and its milk-teeth.] 

Steenstrup, J. Yderligere Bemiirkninger om Miilketandsiittet hos Remmesiilen (Phoca bar- 

bata). < Vid. Meddel. Naturh. Foren. Kjébnh. for 1864, 1865, pp. 269-274. 

1866.—Gill, T. Prodrome of a monograph of the pinnipedes. < Proc. Essex Inst. vy, April 7, 1866, 

pp. 1-13. 

Gray, J. BE. Catalogue of seals [Pinnipedia] and whales [Cete] in the British Museum... . . 

2ded. 8°. vii, 402 pp. London, printed by order of the trustees, 1866. 

Gray, J.E. Notes on the skulls of sea-bears and sea-lions (Otariad) in the British Museum. 

< Ann. and Mag. Nat. Hist. xviii, 1866, pp. 228-237. 

Peters, W. Ueber die Ohrenrobben, Otarix, insbesondere iiber die in den Sammlungen zu 

Berlin befindlichen Arten. < Monatsb. Ak. Wiss. Berlin, May 17, 1866, pp. 261-281, with 4 pll. 

Peters, W. Nachtrag zu der Abhandlung iiber die Obrenrobben (Otariw). < Monatsber. Ak. 

Wiss. Berlin, Nov. 1, 1866, pp 665-672, with 1 pl. 

1867.—Hayes, I.I. [A walrus hunt.] <The open polarsea. A narrative of a yoyage of discovery 

towards the north pole. London, 1867.  p. 404. 

Murie, J. On the cause of death of the sea-bear (Otaria hookeri) lately living in the society’s 

gardens. < Proc. Zool. Soc. London, 1867, pp. 243, 244. 

1867 ?—G:ay, J. E. Observations on the “ Prodrome of a monograph of the Pinnipedes, by Theodore 

Gill”. < Ann. and Mag. Nat. Hist. xvii, 1867 ?, pp. 444-446. 

1868 —Abbott, C. C. On the seals of the Falkland Islands. Communicated, with notes, by P. L. 

Sclater. < Proe. Zool. Soc. London, 1868, pp. 189-192. : 

Bartlett, A.D. Notes upon the birth of a ringed seal in the society’s gardens. < Proc. Zool. 

Soe. London, 1863, pp. 402-408. 

Brown, R. Notes on the history and geographical relations of the Pinnipedia frequenting the 
Spitzbergen and Greenland Seas. < Proc. Zool. Soc. London, 1868, pp. 405-440.—Reprinted, 
with additions and corrections, in the Manual of the Nat. Hist. of Greenland, 8°, London, 

1875, pp. 35-38. : 
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1868.—Burmeister, H. Ueber die Ohrenrobben der Ostkiiste Siid-Amerika’s. < Zeitsehr. ges. Natur- 
wiss. xxxi, 1868, pp. 204-301. 

Gray, J. E. Observations on the fur seals of the antarctic seas and the Cape of Good Hope, 
with the description of a new species. < Ann. and Mag. Nat. Hist. i, 1868, pp. 215-220. 

Gray, J. E. Observations on sea-bears (Otariadw), and especially on the fur-seals and hair- 

seals of the Falkland Islands and Southern America. < Ann. and Mag. Nat. Hist. i, 1868, pp. 

99-110. 

Humphreys, G.M. On the myology of Orycteropus capensis and Phoca communis. < Journ. 

Anat. and Physiol. ii, 1868, pp. 290-322, pl. ili-vi. 

McBain, J. On the skull of an Otaria (Otaria ulloz ?) from the Chincha Islands. < Journ. Anat. 

and Physiol. iii, 1868, pp. 109-112. 

Murie, J. On the morbid appearances observed in the walrus lately living in the society’s gar- 

dens, with a description of a new species of Ascaris found in the stomach, by Dr. Baird. 

< Proc. Zool. Soc. London, 1868, pp. 67-71. 

Quennerstedt, A. Arctic region. ‘“Anteckningar om djurlifvet i Ishafvet mellan Spitsbergen, 

och Grénland.” < Svensk. Vet. Ak. Hand. vii, 1868, p. 35, 3 pl. 
_ [The mammals to which special attention was paid are species of Phoca.] 

Turmer, W. On the cranium of an apparently new species of Arctocephalus [A. schist-hy- 

perées]. < Journ. Anat. and Physiol. iii, 1868, pp. 113-117, with fig. 

1869.—Gray, J. E. Additional notes on sea-bears (Otariadw). < Ann. and Mag. Nat. Hist. iv, 1869, 

pp. 264-270. f 

Gray, J. E. Notes on seals (Phocidx), and the changes in the form of their lower jaw during 

growth. < Ann. and Mag. Nat. Hist. iv, 1869, pp. 342-346. 

Kinberg, J.G.H. Om arktiska Phocaceer, funna uti medlersta Sveriges glaciallera. < Cfvers. 

Vet. Akad. Férhandl. 1369, pp. 13-51. 

Murie, J. Report on the eared seals collected by the society’s keeper, Frangois Lecomte, in the 

Falkland Islands. < Proc. Zool. Soc. London, 1869, pp. 100-109, pl. 7. 

Packard, A.S., jr. [Notice of the occurrence of the walrus in Labrador.] < Bull. Essex Inst. i, 

1869, pp. 137-138. * 

1870.—Allen, J. A. On the eared seals (Otariadx), with detailed descriptions of the North Pacific 

species, by J. A. Allen. Together with an account of the habits of the northern fur seal 

(Callorhinus ursinus), by Charles Bryant. < Bull. Mus. Com. Zool. ii, no. 1, 1870, pp. 1-108, 

pil. i-iii. 

Atwood, N. B. [Broken skull of a walrus from the Gulf of St. Lawrence. } < Proc. Boston 

Soc. Nat. Hist. xiii, 1870, p. 220. 

Gilpin, J.B. The walrus. < Proc. and Trans. Nova Scotian Inst. Nat. Sci. Halifax, ii, 1870, 

art. x, pp. 123-127. 

Murie, J. On Phoca greenlandica, Miill.: its modes of progression and its anatomy. < Proc. 

Zool. Soc. London, 1870, pp. 604-608, pl. 32. 

Turner, W. Case in which in man the pericardium was unattached to the diaphragm, with a 

parallel illustration from the walrus. < Journ. Anat. and Physiol. v, 1870, pp. 114-116, with figg. 

Turner, W. Noteon the capture of the gray seal, Halichwrus gryphus, on the coasts of Vife and 

Forfar. < Journ. Anat. and Physiol. iy, 1870, pp. 270, 271. 

Turner, W. On the species of seal found in Scotland in beds of glacial clay. < Journ. Anat, and 

Physiol. iv, 1870, pp. 260-270. 

1871.—Allen, J. A. The classification of the eared seals. < Am. Nat. v, 1871, pp. 37-42. 

Dwight, T., jr. [Remarks on a nerve plexus in Phoca.] < Proc. Boston Soc. Nat. Hist. xiii, 

1871, p. 391. 

Flower, W.H. On the occurrence of the ringed or marble seal (Phoca hispida) on the coast of 

Norfolk, with remarks on the synonymy of the species. < Proc. Zool. Soe. London, 1871, pp. 

506-512. 

Gill, T. The eared seals. [A review of memoir on the eared seals (Otariadw), ete., by J. A. 

Allen.] <The American Naturalist, iv, 1871, pp- 675-684. 

Gray, J. E. Supplement to the Catalogue of seals and whales in the British Museum. 

8°. vi, 103 pp., with 11 figs. London, printed by order of the trustees, 1871. 
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1871.—Van Beneden, P. J. [Otaria pusilla. On the milk-dentition.] < Bull. Ac. Belg. xxxi, 1871, 
pp. 145-152, with woodcuts. 

1872.—Gray, J.E. On the sea-bear of New Zealand (Arctocephalus cinereus) and the North Australian 
sea-bear, (Gypsophoca tropicalis). < Proc. Zool. Soc. London, 1872, pp. 653-662, with 6 figg. 

Gray, J.B. Additional notes on Arctocephalus cinereus and on Gypsophoca. < Proc. Zool. Soc. 
London, 1872, p. 743. 

Gray, J.E. Description of the younger skull of Steller’s sea-bear (Eumetopias stelleri). < Proc. 
Zool. Soe. London, 1£72, pp. 737-743, with 5 figg. 

Pain, Capt. H. [Letter from ... , containing remarks on the sea-lion (Otaria jubata) and 
other seals.| < Proc. Zool. Soc. London, 1872, pp. 681, 682. 

Murie, J. Researches upon the anatomy of the Pinnipedia. Part i. On the walrus (Triche- 

chus rosmarus, Linn.). < Trans. Zool. Soc. London, vii, 1872, art. xi, pp. 411-464, with 8 figg., 

pll. 51-55 
Murie, J. Researches upon the anatomy of the Pinnipedia. Partii. Descriptive anatomy of 

the sea-lion (Otaria jubata). < Trans. Zool. Soc. London, vii, 1872, art. xvi, pp. 527-596, with 4 
figg., pll. 67-73. J 

1874.—[Elliott, H. W.] The sea lion of Bering Sea (Eumetopias stelleri), By Alaska [ pseudon.]. 
< Am. Sports. June 27, 1874, with figg. 

Gray, J.E. Hand-list of seals, morses, sea-lions, and sea-bears in the British Museum. 8°. 2p. 

1., 43 pp. (with 15 figg.), 30 pll. London, 1874, printed by order of the trustees of the British 
cron 1874. 

Gray, J. E. Notes on the skulls of two undescribed species oe sea- lions (Otaria). < Ann. and 
Mag. Nat. Hist. (4), xiii, April, 1874, pp. 325-326. 

(LN. spp., O. minor and O. pygmea. “ Hab. unknown.’’] 

Gray, J. E. On the skulls of sea-bears and sea-lions (Otariad@) and on the seals of the Auckland 
Islands. < Ann. and Mag. Nat. Hist. (4), xiv, July, 1874, pp. 24-30. 

Murie, J. Researches upon the anatomy of the Pinnipedia. (Part iii.) Descriptive anatomy 

of the sea-lion (Otaria jubata). < Trans. Zool. Soc. London, viii, 1874, art. xvi, pp. 501-582, 5 
figg., pll. Ixxy-Ixxxii. 

F.—ARTIODACTYLA. i 

1581.—Menabeuus, A. Tractatus de magno animali, quod Aleen nounulli vocant, Germani vero Elend. 

Item historia Cervi rangiferi et Gulonis Filfros vocati. 8°. 88 pp. Colonia, 1581. 

1582.—Wigand, J. De alce vera historia. 4°. 11 pp. (with woodcuts). Regiomonti, 1582. 

1584.—Menabenus, A. Tratiato del grand’ animale 6 gran bestia, tradotto da Costanzo Felici. 
8°. 155 pp. Rimino, 1584. 

1598.—Baccius, A. Diss. de magna bestia, a nonnulis Alce, germanis Elend, appellata, ejusque occultis 

proprietatibus ete. in italica lingua conscriptus, nune vero in Jat. sermonem conversus a 

Wolfg. Gabelchover. 16°. 39 pp. (and index). Stutgardia, 1598. 

1671.—Bartholinus, T. Anatome rangiferi [Cervus tarandus]. < Acta Hafniens. i,1671, pp. 274-278. 

1683.—Peyer, J.C. Ceratographia considerata, Merycologia sciagraphbia, rupicaprarum cornua peren- 

nia. < Ephem. Acad. Nat. Cur. Dec. 2. Ann. 1. 1682 (1683), pp. 207-211. 

1685.—Micrander (J.) praes., resp. Petr. O. Graan, Diss. delineationem rangiferi exhibens. 4°. 22 
pp. Upsaliz, 1685. 

Peyer, J.C. Merycologia sive ruminantibus et ruminatione commentatio qua primum expo- 

nunter ruminantinm species et differentia, per omnia animalinm genera; deinde organorum 
ruminantioni inserventium admiranda structura detegitur et iconibus aeri incisis ante oculos 
ponitur: denique de ruminatione ipsa ejusque causis ac utilitate disseritur. 4°. viii, 288 
pp-, 34 pp. index, 6 copperplates. Basilew, J. L. Konig et J. Brandmyller, 1685. 

1688.—Volckamer, J. G., jun. Anatomia cerve. <Ephem. Acad. Nat. Cur. Dec. 2. Ann. 6. 1687 (1688), 

pp. 459-465, 5 pl. F 

Wepfer, J.J. Genitalia cervi. < Ephem. Acad. Nat. Cur. Dec. 2. Ann. 6.1687 (1688), pp. 241, 242. 

1695-96.—Nebel, D. De glandula lachrymali Harderiana non tantum in cervis, sed etiam aliis diversi 

generis animalibus reperta. <Ephem. Acad. Nat. Cur. Dec. 3. Ann. 3. et 4. Pipe ae pp- 291 
293 (with illustrations). 
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1696.—Hulden, P.ab. Rangifer tam in genere quam in specie secundum partes ipsius consideratus, 

Cui access. Uldar. Heinsii de alee. 4°. 34 pp. Jens, Joa. Bielx, 1696. 

1697.—Heinsius (U.) pres., resp. Pantal, Leutner, Diss. de Alee. 4°. Ssheets. Jen, 1681. 
[Also with HuLDEN, P. Ab, De rangifero.] 

1717.—Riedlin, V. De cornuum cervinorum ramis. < Ephem. Acad. Nat. Cur. Cent. 5. et 6. 1717, 
pp- 122, 128. 

1718.—Vallerius (J.) prees., resp. Henr. Joh. Carlborg, Diss. de cervis. 8°. 52 pp. Upsalis, 1718. 

1721.—Dudley, P. A description of the moose-deer in America. < Philos. Trans. xxxi, no. 368, 1721, 

pp. 165-168. 

1733.—Perrault, C. Description anatomiaue d’un cerf de Canada [Cervus canadensis] et de deux 

biches de Sardaigne. < Mém. Acad. Sci. Paris depuis 1666-99, iii, pt. ii, 1733, pp: 65-76, 2 pll. 

1736.—Dale, S. Letter concerning the descriptions of the moose-deer of New England and a sort of 

stag in Virginia, with some remarks relating to Mr. Ray’s description of the flying squirrel of 

America. < Philos. Trans. xxxix, no. 444, 1736, pp. 384-389 (with illustrations). 

1774.—Holsten, J. Abhandlung vom Rennthiere. < Abhandl. d. Schwed. Akad. xxxvi, 1774, pp. 
129-149. 

1779.—Hunter, J. Account of the free martin. < Philos. Trans. lxix, 1779, pp. 279-293. 
[‘‘ Free martin "—English dialect for cattle with a particular monstrosity of the sexual organs.] 

1780.—Mellin, W., Graf von. Naturgeschichte des Rennhirsches. < Schriften d. Berlin. Ges. nat. 

Fr. i, 1780, pp. 1-35, 2 pll.; Lichtenberg’s Mag. Bd. i, St. i, 1781, pp. 53-62. 

1783.—Hermann, J. Beitrag zur Geschichte des Bisamochsen aus der Hudsonsbay [Bos moschatus]. 
<_ Der Naturforscher, St. xix, 1788, pp. 91-95, 1 pl. 

Mellin, W., Graf von. Naturgeschichte des Rennthiers. < Schriften d. Berlin. Ges. nat. Fr. iv, 

1783, pp. 128-146, 4 pll.; Lichtenberg’s Mag. Bd. ii, St. 3, 1784, pp. 94-99. 

1787.—Schneider, J.G. Von den Merkmalen der wiederkiiuenden Thiere. < Leipzig. Mag. Jabrg. 

1787, pp. 407-438. 

1792.—Mellin, W., Graf von. Merkwiirdige Beobachtung am Hirschgeschlecht. < Schriften d. Berlin. 

Ges. naturf. Fr. x, 1792, pp. 360-366. 

1795.—Wangenheim, F. A. J. von. Naturgeschichte des Preussisch-Litthanischen Elch, Elen oder 
Elendthieres [Cervus alces]. < Neve Schriften d. Ges. naturf. Freunde zu Berlin, i, 1795, pp. 

1-69, 1 pl. 

1799.—Anderson, J. A disquisition on wool-bearing animals. < Trans. Am. Philos. Soc. Phila. iv, 
1799, no. xvi, pp. 149-153. 

Anderson, J. Later communication by the author on this subject, with a sample taken from 

the fleece of a sheep brought from Jamaica to England. < Trans. Am. Philos. Soc. Phila. 

iv, 1799, no. xvii, pp. 153, 154. : 

Geoffroy St.-Hilaire, BE. Mémoire sur les prolongements frontaux des animaux ruminants, 

< Mém. Soe. Hist. Nat. Paris, 1799, pp. 91-101. 

1800.—Smith, C.H. Observations on the elk. < Phil. Mag. vi, 1800, pp. 42-49; Med. Repos, New 

York, ii (3d ed.), 1805, pp. 157-163. 

1802.—Geoffroy St.-Hilaire, B. Description du cerf de la Louisiane. < Bull. Soc. Philom. Paris, 

iii, 1802, p. 169. 

1803.—Geoffroy St.-Hilaire, B. Description d'une ‘nouvelle espece de bélier sauvage de l’Amérique 

septentriovale. < Annales Mus. Hist. Nat. Paris, ii, 1803, pp. 360-363. 

M’Gillivray, D. Account cf the wild North American sheep. < Med. Repos. yi, 1803, pp. 

237-240. 

Peale, R. Some account of some remains of a species of gigantic oxen found in America and 

other parts of the world. < Tilloch’s Phil. Mag. xv, 1803, pp. 325-327. 

1807.—Mitchill, §.L. [On the bighorn, Ovisammon.] <N, Y. Med. Repository, x, 1807, p. 35. 

1809-10.—Brugncne, C.G. Des animaux ruminans et de la remination. <Mém. Acad. Turin Sci. 

Phys. pour 1809-10, pp. 1-56, 309-346. 

1810.—Cuvier, F. Essai sur les rapports des espéces du genre cochon, et description des dents de ces 

animaux. < Nouv. Bull. Soc. Phil. Paris, ii, 1810, pp. 188, 139. 

1811.—Oseretskovsky, N. Remarques sur le eréne du bison musqué (Ovibos moschatus]. < Mém. 

Acad. St. Pétersbourg, iii, 1811, pp. 215-218. 
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1812.—Regnouf, —. Sur la dentition des beufs. < Nouv. Bull. Sci. Soc. Philom. iii, 1812, pp. 165, 166. 

1817.—Blainville, M. H. D. de. Sur une nouvelle espéce de quadrupéde du nord de Amérique, Rupi- 
capra americana (Ovis montana, Ord) [Antilope lanigera, Ham. Smith]. < Bull. Sci. Soe. 

Philom. 1817, pp. 175-177. 
Leach, W.E. [On Cervus wapiti.] < Journ. de Physique, lxxxv, 1817, p. 67; Oken, Isis, 

1819, col. 1101. 

Ord, G. Account of a North American quadruped, supposed to belong to the genus Ovis. 

< Journ. Acad. Nat. Sci. Phila. i, 1817, pp. 8-12 (with fig. of horns) ; Tilloch’s Phil. Mag. lii, 

1818, pp. 8-11, 
[Notice of Aploceros identified, “ probably” erroneously, with the Rupicapra americana, Blainv.) 

1818.—Desmarest, A.G. Le bélier de montagne ou mouflon d’Amérique (Ovis cervina nob.), Ovis mon- 

tara, Geoff. (Ann. Mus. ii, pl. 40). < Nouv. Dict. d’Hist. Nat. xxi, 1818, p. 553. 

1818-19.—Ord, G. Sur plusieurs animaux de l’Amérique septentrionale, et entre autres sur le Rupicapra 

americana, l’Antilope americana, le Cervus major ou wapiti, ete. < Journ. de Phys. lxxxvii, 

1818, pp. 146-155; Ixxxviii, 1819, p. 314; Isis von Oken, 1819, pp. 1103-1109. 

1818.—Wistar, C. An account of two heads [of an “animal nearly allied to the bison?’] found in the 

morass, called the Big-Bone Lick, and presented to the society, by Mr. Jefferson. < Trans. 

Ai. Philos. Soe. Phila. i, no. xxxi, 1818, pp. 375-380, pl. x (figg. 4-7)-xi. 

1819.—Baer, K. E. von. Vergleichung des Schiidels vom Auer mit dem Schiidel des gemeinen Ochsen. 

< Beitr. z. Kunde Preuss. ii, 1819, pp. 235-237. ; 
Darelli, J. af. Beriittelse om Elgar, hérande till dessa djurs natural. historia (Cervus alces). 

<K. Vet. Akad. Handlgr. Stockholm, 1819, pp. 207-241. 

Jager, G. von. Ueber das Vorkommen eines Knochens im Herzen des Hirsches und insbeson- 

dere eines Knochens im Zwerchfelle des Dromedars und des Vicunna. < Deutsches Archiv 

Physiol. v, 1819, pp. 113, 114. 

1821.—Smith, C.H. Observations on some animals of America allied to the genus Antilope. < Trans. 

Linn. Soe. xiii, 1822, pp. 28-40, 3 pll.; Féruss. Bull. Sci. Nat. i, 1824, pp. 373-375 ; Isis von 

Oken, 1826, col. 93-97. 

1823.—Geoffroy St. Hilaire, E. Considération et rapports nouveaux d’ostéologie comparée concer- 

nant les animaux ruminants. < Ann. Mus. Hist. Nat. Paris, x, 1823, pp. 165-185. 

Meckel,J. F. Ueber den in dem Skelet ausgesprochenen Uebergang von den Wiederkauern durch 
die Kameele zu den Einhufern. < Deutsches Archiv fiir Phys. viii, 1823, pp. 1-20. 

Richardson, J. Beitriige zur Naturgeschichte des Cervus tarandus. < Fror. Not. v, no. 98, 

1823, pp. 145-148. 

1827.—Bojanus, L. H. De uro nostrate ejusque sceleto commentatio. < Nova Acta Acad. Leop. Carol. 
Nat. Cur, xiii, pt. ii, 1827, pp. 411-478, 5 pll.; Féruss. Bull. Sci. Nat. xvii, 1829, pp. 121-125. 

De Kay, J. E. Notes on a fossil skull in the cabinet of the lyceum, of the genus Bos, from the 

banks of the Mississippi; with observations on the American species of that genus. < Ann. 

Lye. Nat. Hist. New York, ii, 1827, pp. 280-291, pl. 6. 

1828.—Prevost, J. L., andLe Royer, —. Notesur lacirculation du fetus chez les ruminants, < Mém. 

Soc. de Phys. et d’Hist. Nat. de Genéve iv, 1828, pp. 60-66; Fror. Not. xxiv, no. 523, 1829, pp. 257- 

260; Ann. Sci. Nat. xvi, 1829, pp. 156-162. 

Vrolik, W. Over cene vermoedelijk tweede soort van rendier (Cervus [Tarandus] platyruyn- 

chus). < Féruss. Bull. Sci. Nat. xv, 1828, pp. 390,391; N. Verhandl. 1. Kl. Nederl. Instit. Am- 

sterdam, D. 2, 1829, pp. 153-160, 239, 240, 2 pll. 

1829.—Douglas, D. Observations on two undescribed species of North American mammalia (Corvus 

leucurus et Ovis californianus). < Zool. Journ. iv, 1829, pp. 330-332. 

1830.—Beltrami, —. Buffalo hunt. < Cab. Nat. Hist. i, 1830, p. 168. 

Yarrell, W. [On the morbid appearances of a reindeer (Cervus tarandus, Linn.).] < Proc. 

Comm. Zool. Soc. London, i, 1830, p. 14. 

Anon. American argali [Ovis montana]. < Cab. Nat. Hist. i, 1830, pp. 193-196, pl. 17. 

Anon. [Anecdotes of two interlocked deer.] < Cab. Nat. Hist. i, 1830, p. 48, 

-lnon. Common deer, Ceryus virginianus. < Cab. Nat. Hist. i, 1830, pp, 3-7, pl. 1. 

1832.—Rathke, H. Ueber die Verbindung zwischen Mutter und Frucht des Elennthieres (Cervus alces). 

< Meckel’s Arch. f. Anat, nu. Phys. 1832, pp. 380-392. 
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1832-33.—Flourens, M. J.P. Expériences sur le mécanisme de la rumination. < Ann. Sci. Nat. t. 27, 
1832, pp. 34-57, 291-309; Mém. Acad. Sci. Paris, t. 12, 1833, pp. 483-506, 531-550. 

1832-37.—Flourens, M. J.P. Expériences touchant l’action de Vémétique sur les animaux ruminans. 
<Fror. Not. Bd. 33, no. 708, 1832, pp. 49-57 ; Isis, 1835, pp. 613, 614, 969-971; Ann. Sci. Nat. 2, 
sér. Zool. t. 8, 1837, pp. 50-58. ‘ 

1833.—Adam, W. On the osteological symmetry of the camel, Camelus bactrianus of Aristotle, Linnzus, 
and Cuvier. < Trans. Linn. Soc. London, xvi, 1833, pp. 525-58. 

Flourens, M. J. P. Sur le vomissement dans les ruminans. <Nouy. Bull. Sci. Soc Philom. 
1833, pp. 50, 51. 

Spooner, —. [Remarks on the post-mortem appearance of a moose deer (Cervus alces, 
Linn.).] <Proe. Zool. Soc. London, i, 1833, pp. 46, 47. 

Wiegmann, A.F.A. Ueber eine neue Art des Hirschgeschlechts. <Isis von Oken, 1833, col. 
952-970, ) 

1834.—Peale, T.R. On Cervus macrotis. < Advoc. of Science and Ann. Nat. Hist. i, no. ii, Aug. 1834, 

p- 11 (with illustrations). 

1835.—Traill, T.S. On the laryngeal sac of the reindeer. < Rep. Brit. Assoc. Adv. Sci. 4th meet. 1834 
(1835), p. 623. 

1836.—Bujack, J. G. Ueber den Auerochsen mit Beriicksichtigung der Stammrage unseres Rindes. 
< Preuss. Provinzialbl]. xv, 1836, pp. 425-444. 

Gray, J.E. [On the tufts of hair observable on the posterior legs of the genus Cervus, as a 

character of that group, and a means of subdividing it into natural sections.] < Proc. Zool. 
Soc. London, iv, 1836, pp. 66-68. 

Harrison, R. On the bones which are found in the hearts of certain ruminant animals. < Rep. 

Brit. Assoc. Ady. Sci. 5th meet. 1835 (1736), pp. 85, 86. 

Jacob, A. On the infraorbital cavities in deers and antelopes, called larmiers by the older 

French naturalists. < Rep. Brit. Assoc. Adv, Sci. 3d. meet. 1835 (1836), pp. 208-210; Edinb. New 

Phil. Journ. xx, 1836, pp. 74-79; Institut, iv, no. 182, 1836, pp. 366, 367; Fror. Not. xlvii, no. 

1031, 1836, pp. 292-296; Isis, 1838, pp. 68, 69. 

Jardine, Sir W. The naturalist’s library. Edited by Sir William Jardine, bart. Vol. xxi, 

Mammalia: Deer, Antelopes, Camels, &c. By the editor. 18°. Eng. title, 4 p.1., 17-230 pp., 33 

col. pll., portrait of Camper. Edinburgh, W. H. Lizars, .. . . [1836]. 

Jardine, Sir W. The naturalist’s library. Edited by Sir William Jardine, bart. Vol. xxii, 

Mammalia: Goats, Sheep, Oxen, &c. Bythe editor. 8°. Eng. title, 4 p.1., 17-264 pp., 31 col. 

pll., portrait of Hunter. Edinburgh, W. H. Lizars. . ... [1836]. 

King, R. Ueber Cervus tarandus. < lror, Not. 1, no. 1098, 1836, pp. 308-310. 

Martin, W.C.L. [Notice of a rudimentary canine tooth in a female of a species of deer from 

South America.] < Proc. Zool. Soc. London, iv, 1836, p. 4. 

Ogilby, W. [Remarks upon some rare or undescribed ruminants in the society’s collection. } 

< Proc. Zool. Soe. London, iv, 1836, pp. 119-121. 

Ogilby, W. [On the generic characters of ruminants.] < Proc. Zool. Soc. London, iy, 1836, pp. 

131-133. 

1837.—Bujack, J.G. Naturgeschichte-des Elchwilds oder Elens. < Preuss. Provinzialbl. xviii, 1837, 

pp. 33-65, 126-165. 

Dujardin, F. Sur les zoospermes des mammiféres et sur ceux du cochon d’Inde en particulier. 

< Ann. Sci. Nat. 2e sér. Zool. viii, 1837, pp. 291-297, with illustrations. 

[Kirtland, J. P.] Miscellaneous observations of a naturalist made during a tour in May, 1835, 

to the Falls of Cuyahoga, near Lake Erie. [anon.] < Amer. Journ. Sei. xxxi, 1837, pp. 29-33. 
(Ovis mammilaris and Castoroides ohioensis. | 

1839.—Ogilby, W. [Exhibition of the skull of an elk from Nova Scotia.] < Proce. Zool. Soc. Lon- 

don, vii, 1839, pp. 93, 94. 

Rapp, W. von. Ueber ein eigenthiimliches driisenihnliches Organ des Hirsches. < Miiller’s 

Arch. f. Anat. 1839, pp. 362-365. 

1840.—Goodsir, J. Onthe follicular stage of dentition in the ruminants, with some remarks on that 

process in the other orders of mammalia. < Institut, vii, no. 313, 1839(?), pp. 461, 462; Rep. 

Brit. Assoc. Adv. Sci. 9th meeting, 1839 (1840), Trans. Sect. pp. 82, 83. 
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1840.—Lichtenstein, K.M.H. Mittheilung iiber mehrere im nérdlichen America gefundene Pachy- 
' dermen [Ungulata]. < Isis von Oken, 1840, col. 903-906. 

Cgilby, W. [Monograph of the hollow-horned ruminants: abstract.] < Proc. Zool. Soc. 
Loudon, viii, 1840, pp. 4-10. 

1840-43.—Gulliver, G. Observations on ihe blood corpuscles of certain speeies of the genus Cervus. 
< Philos. Mag. xvii, 1840, pp. 327-331; Institut, viii, no. 341, 1840, p. 234; Abstracts of the 

Papers read before the Royal Soc. London, iv, 1843, p. 199. 

1841.—Blyth, BE. Ap amended list of species of the genus Ovis. < Ann. Mag. N. H. vii, 1841, p. 195. 

Wyman, J. [On four-horned and Fezzan sheep.] < Proc. Boston Soc. Nat Hist. i, 1841, p. 3. 
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Issakoff, M. L’aurochs ou bison d’Europe. < Bull. Soe. Imp. Zool. d’Acelim. (2), v, 1868, pp. 

145, 146. 

Lord, J. K. [On the Rocky Mountain goat.] < Student and Intellect. Obs. of Sci. Lit. and Art, 

i, 1468, p. 14, with a col. pl. 

Martens, v. Notiz iiber Antilocapra americana. < Zool. Gart. ix, 1868, pp. 287, 288. 
(Structure of horns.] 

Wright, C. Deer and deer-hunting in Texas. < Am. Nat. ii, 1868, pp. 466-476. 

1868-69.—Smith, J. A. Notice of remains of the rein-deer, Cervus tarandus, found in Ross-shire, Suth- 

erland, and Caithness; with notes of its occurrence throughout Scotland. < Proce. Soe. Anti- 

quar. Scotl. viii, 1868-69. Separately printed, Edinb. 1869, pp. 1-39, with many woodcuts. 

1869.—Blyth, BE. On the hybrid between the chamois and the domestic goat. < Proc. Zool. Soc. 
London, 1869, pp. 134, 135, with figg. 

Coues, BE. Notice of a cyclopean pig. < Proc. Boston Soc. Nat. Hist. xiii, 1869, pp. 93-101, 

with fig. : 

Fitzinger, L. J. Die Gattungen der Familie der Antilgpen(Antilopz), nach ibrer natiirlichen 

Verwandtschaft. < Sitz. math.-nat. Cl. K. Akad. Wiss. Wien (1), lix, 1869, pp. 128-182. 

Garrison, W. P. Cow devouring the placenta. [anon.] <Am. Nat. ili, 1269, p. 555. 

Hatch, L. P. A doe with horns. < Am. Nat. ili, 1869, p. 279. 

Hays, W.J. Does with horns. < Am. Nat. iii, 1869, pp. 548-550. 

Hays, W.J. The mule deer [Cervus macrotis]. .< Am. Nat. iii, 1869, pp. 180, 181, pl. 3. 

Hinman, W. M. Shedding of the horns of the American antelope (Antilocapra americana). 

< Am. Nat. ii, 1869, pp. 659, 660. , 

Hughes, D.D. Albino deer [Cervus virginianus] and chipmunk [Tamias striatus]. < Am. Nat. 

ii, 1869, pp. 664, 665. 

Kinberg, —. Undersikningar rérande djurens historia. [On the metacarpal and metatarsal 

bones of various ruminants.] < Ofv. Kongl. Vetensk. Akad. Forh. 1869, pp. 359-433, 465-525, 

737-801, 819-871. 

Shaler, N.S. [Note on the occurrence of the remains of Tarandus rangifer, Gray, at Big Bone, 

Lick in Kentucky.] < Proc. Boston Soe. Nat. Hist. xiii, 1869, p. 167. 

Shaler, N.S. [On changes in the geographical distribution of the American buffalo.] < Proe. 

Boston Soc. Nat. Hist. xiii, 1869, p. 136. 
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1870.—Allen, J. A. The distribution of the moose in New England. < Am. Nat, iv, 1870, pp. 505, 506. 

Allen, J. A. A spiked-horned moose. < Am. Nat. iv, 1870, p. 443, with 1 fig. 

Hays, W.J. Adirondack’s reply [concerning deer]. < Am. Nat. iv, 1870, pp. 189, 190. 

Hays, W.J. Spike horns. < Am. Nat. iv, 1870, pp. 158, 189, with 1 fig. 

Leidy, J. [On fossils found under Table Mountain, Cal.] < Proc. Acad. Nati. Sci. Phila. 1570, 

pp- 125, 126. 
{Auchenia californica, etc., indicated.] 

Leidy, J. [On the internal organs of generation of a hog]. < Proc. Nat. Acad. Sci. Phila. 

1870, p. 65. 
[A testicle with the epididymis occupied the usual position of an ovary in relation with the uterus.) 

Leidy, J. [On a jaw-fragment of Ovibus cavifrons, from Iowa.] < Proc. Nat. Acad. Sci. Phila. 

1870, p. 73. 

Marsh, 0. C. [On Dicotyles antiquus, n.s., from the miocene of New Jersey.] < Proc. Acad. 
Nat. Sci. Phila. 1870, p. 11. 

Murie, J. Notes on the anatomy of the prongbuck, Antilocapra americana. < Proc. Zool. Soc. 
London, 1870, pp. 334-368, with 9 figg. : 

Sclater, P.L. Remarks on the arrangement and distribution of the Cervide. < Proc. Zool. 
Soc. London, 1870, pp. 114, 115. 

Wright, C. Spiked-horned deer. < Am. Nat. iv, 1870, pp. 442, 443. 

1871.—Brandt, F. Identity of the American and European bison. < Am. Nat. v, 1871, p. 254. 
[Editorial abstract of Prof, Brandt’s memoir.] 

Caton, J.D. Notes on American deer. < Am. Nat. v, 1871, pp. 118, 119. 

Coues, BE. Former eastward range of the buffalo [Bos americanus]. < Am, Nat. v, 1871, pp. 

719, 720. 

Hays, W.J. Spike-horned deer. < Am. Nat. v, 1871, pp. 250,251. 

« Putnam, F. w. Spike-horned bucks [and] deer’s horns. < Am. Nat. iv, 1871, pp. 762, 763. 

1872.—Allen, J. A. ‘‘Spike-horned mule-deer.” < Am. Nat. vi, 1872, pp. 692, 693. 

Bruhin, T. A. Notizen iiber den amerikanischen Bison. < Zool. Gart. xiii, 1872, pp. 126, 197. 

Cope, E. D. [On the horns of Cariacus virginianus.] < Proce. Acad. Nat. Sci. Phila. 1872, p. 
124. 

Cope, E. D. A spike-horn mule-deer. < Am, Nat. vi, 1872, pp. 434, 435. 

Gray, J.E. Catalogue of ruminant mammalia (Pecora, Liunzus) in the British Musenm ... . 

8°. viii, 102 pp., 4 pll. London, printed by order of the trustees, 1872. 

Hays, W.J. Description of a species of Cervus (C. yucatensis, n.s.). <( Ann. Lyc. Nat. Hist. 

N. Y. x, 1872, art. xviii, pp. 218, 219, pl. 10. 

Henderson, J.G. The former range of the buffalo. < Am. Nat. vi, 1872, pp. 79-98. 

Janeway, J.H. A spike-horn mule-deer. < Am. Nat. vi, 1872, pp. 434, 435. 

Nauman, C.H. Albino deer. < Am. Nat. vi, 1872, p. 773. 

Sclater, P.L. On certain species of deer now or lately living in the society’s menagerie, 1870. 
<_ Trans. Zool. Soc. London, vii, 1872, art. vii, pp. 333-352, with 8 figg., pll. 28-39. 

1873.—Cope, B.D. [On a skull of Sus scropha, said to have been taken from the miocene marl of 

North Carolina.] < Proc. Acad. Nat. Sci. Phila. 1873, p. 207. 

“Pritz.” An albino deer [Cariacus virginianns]. < Am: Sports. Dec. 27, 1873. 

Leidy, J. [Notice of fossil vertebrates from the miocene of Virginia.] < Proc. Acad. Nat. 

Sci. Phila. 1873, p. 15. 

[Protocamelus virginiensis indicated.} 

Leidy, J. [Remarks on the occurrence of an extinct hog (Sus vagrans) in America.] < Proc. 

Acad. Nat. Sci. Phila. 1873, p. 207. 

“Snap-Shot.” Snap-Shot to Judge Caton Sconcerning American Cariaci]. < Am. Sports. 

Dee. 20, 1873. _ 

Wilder, B.G. Variation in the condition of the external sense organs in fetal pigs of the 

same litter. < Proc. Am. Assoc. Ady. Sci. 1873, pp. 303-304, fig. 

Anon. White deer from Pennsylvania. < Am. Sports. Dec. 20, 1873, 
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1874.—“ Archer” [i. ¢., G. A. Stockwell]. Quadrupeds of Arctic lands, No. 2.—Cervus alces, the elk. 
< Forest and Stream, April 16, 1874. 

Avery, J. Caribou hunting in New Brunswick. < Am. Sports. 1874, p. 138. 

“Basso.” Buffalo hunting. < Forest and Stream, Feb. 12, 1874. 

Batty, J.H. Hunting the pronghorn [Antilocapra americana]. < Am. Sports. Feb. 7, 1874. 
Batty, J.H. Interlocked antlers [of Cervus canadensis]. < Am. Sports. Feb. 28, 1874. 
Batty, J.H. Large elk antlers. < Am. Sports. July 4, 1874. 

Batty, J.H. The Rocky Mountain sheep, Ovis montana. <Am. Sports. July 4, 1874. 
Boardman, G. A. Antlers of moose, caribou, and deer. < Am. Sports. April 25, 1874, with fig. 
“Bob White.” Moose. Cervus alces or Alces malchis. < Am. Sports. Nov. 7, 1874. 
Brooke, Sir V. On Sclater’s. Muntjac and other species of the genus Cervulus. <Proc. Zool. 

Soc. London, 174, pp. 33-42, pll. viii, ix. 

Caton, J.D. Deformed antlers [of Cariacus virginianus]. < Am. Sports. July 4, 1874. 
Caton, J.D. Distinguishing marks of mule and black-tailed deer. < Am. Sports. Apr. 4, 1874, 

with figg. 

Caton, J. D, Judge Caton in reply to Snap-Shot [respecting American Cariaci]. < Am. 
Sports. Jan. 31, 1874. 

Caton, J.D. The metatarsal gland of the Cervide as determining species. < Forest and 
Stream, Nov. 19, 1874. 

Caton, J.D. On the structure and casting of the antlers of deer. < Am. Sports. June 13, 1874. 

C.B. A horned doe [Cariacus virginianus]. < Am. Sports. May 16, 1874. 

Coues, E. The mule-deer, Cervus (Cariacus) macrotis, Say. < Am. Sports. May 30, 1874, with 
a fig. 

Ducaigne, R.E. The musk ox (Ovibos moschatus). < Am. Sports. Aug. 1, 1874; Field and 

Stream, Aug. 8, 1874. 

“Esox.” Interlocked antlers [of Cariacus virginianus]. < Am. Sports. March 21, 1874. 

“E.T.” Another antlered doe. < Am. Sports. May 2, 1874. 

Lamberton, A.B. The hunter-naturalist, No.2. The moose. < Forest and Str. Apr. 2, 1874. 

Lambertcn, A. B. Spike-horn deer not a distinct variety of the C. virginianus. < Am. 

Sports. April 4, 1874. 

“L. W. LL." Remarkable deer horns [of Cervus virginianus]. < Forest and Stream, May 28, 
1874. 

McLellan, I. The American deer, Cervus virginianus. < Am, Sports. Feb. 14, 1874. 

McLellan, I. The moose deer, Cervus alces. < Am. Sports. Jan. 24, 1874. 

“Mortimer Kerry ” [i.e., J. M. Murphy]. The Ovid of the Northwest. < Forest and Stream, 

May 21, 1874. 

Muir, J. The wild sheep of California [Ovis montana]. < Overland Monthly, xii, no. 4, April, 

1874, pp. 358-363. [An excellent biography. ] 

Murphy, J. M. (under pseudon. “Mortimer Kerry”). Zoology of the northwest: the Cervide. 
< Forest and Stream, Aug. 20, 1874, and June 4, 1874. 

Parker, W. F. An antlered doe [of Cariacus virginianus]. < Am. Sports. April 11, 1874, 

with fig. . 

Parker, W.F. Four-antlered deer’s head [of Cariacus virginianus]. < Am, Sports. March 21, 

1874, with fig. 

Parker, W. F. A curious horn jof roebuck from Germany]. < Am. Sports. Aug. 15, 1874. 

with fig. 

“Senarius.”” A moose hunt in Maine. < Am. Sports. Jan, 31, 1874. 

“Snap-Shot.’’ The game of Wyoming [chiefly relating to Cervide]. < Am. Sports. Jan. 24, 

1874. 

“Snap-Shot.”” Snap-Shot to Judge Caton [concerning N. Am, Cariaci]. < Am. Sports. Feb. 

28, 1874. 
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1874.—"T. J. S.” The white-tailed deer. < Forest and Stream, Dee. 17, 1874. 4 

“Wolverine.” Deer shedding their horns. < Am. Sports. 1874. 

Anon. Albino deer from South Carolina. < Forest and Stream, March 5, 1874. 

Anon. The antlered doe. < Am. Sports. May 2, 1874. 

Anon. The buffalo’s fate. <Am. Sports. Dec. 19, 1874. 
[On the trade in flesh and bones. From the New York Tribune.) 

Anon. (W.F. Parker.). Elk antlers. < Am. Sports. Feb, 21, 1874, with fig. 

Anon. Elk antlers. < Am Sports. March 21, 1874. 

Anon. Large antlers [of Cervus canadensis]. Forest and Stream, March 5, 1874. 

Anon. On migration of buffalo. < Am. Sports. Noy. 21, 1874. 

Anon. The quadrupeds of Arctic lands [on reindeer]. < Forest and Stream, March 5, 1874. 

Anon. Slaughter of reindeer. < Am. Sports. March 7, 1874. 5 

Anon. Stratagem in deer hunting. < Am. Sports. Jan. 24, 1874. 

Anon. Woodland cariboo, or American reindeer, of Newfoundland. < Forest and Stream, 

July 2, 1874. 

1875.—Alaska [i. e., H. W. Elliott]. The leap of the bighorns [Ovis montana]. < Am. Sports. Marcl. 
13, 1875. 

Batty, J.H. Diseased liver in deer. < Forest and Stream, Jan. 7, 1875. 

Batty, J. H. [On presence of a canine tooth in Cariacus virginianus.] < Vorest and Stream, 

Feb. 6, 1875. 

Caton, J.D. Antlers [their mode of growth, etc.]. < Rod and Gun, Noy. 27, 1875. 

Caton, J.D. Wounds from deers’ antlers. < Am. Sports, April 10, 1875. 

Coues, E. Chips from the buffalo’s workshop. < Forest and Stream extra, printed for special 
distribution, April 1, 1875. 

[A humorous contribu tion to scatology.] 

“BE.” Does with horns. < Forest and Stream, Jan. 28, 1875. 

Fitzinger, L. J. Die Gattungen der Familie der Hirsche (Cervi) nach ihrer natiitlichen Ver- 

wandtschaft. < Sitz. d. K. Akad. Wiss. math.-naturw. Classe, Ixviii, 1. Abth. 1874, pp. 332-362. 

Flower, W.H. On the structure and affinities of the musk deer (Moschus moschiferus, Linn.). 

< Proc. Zool. Soe. Lond. 1875, pp. 159-190, many figg. 
{Includes an important examination of the structure and classification of the ruminants at large.) 

“Pacific.” No gallin deer. < Forest and Stream, Feb. 4, 1875. 

“Tahawas.” Freaks of nature in deer. < Forest and Stream, Feb. 11, 1875. 

“W. W.E."’ Worms in deers’ livers. < Forest and Stream, Jan. 28, 1875. 

1876.—Allen, J. A. Memoirs of the Geological Survey of Kentucky. | N. 8. Shaler, director. | Vol. i, 
Part ii. | — | The American bisons, | living and extinct. | By J. A. Allen. | With twelve plates 
and map. | — | University press, Cambridge: | Welch, Bigelow, & Co. | 1876. 
Memoirs of the Museum of Comparative Zodlogy, | at Harvard College, Cambridge, Mass. | 

Vol. iv. No.10.|—| The American bisons, | living and extinct. | By J. A. Allen. | Published 

by permission of N. §. Shaler, director of the .Kentucky | Geological Survey. | With 12 plates 

and a map. | University press, Cambridge: | Welch, Bigelow, & Co. | 1876. 
4°. pp. ivix, 1-246, 1 col. map, 12 pll., 13 l., 2 woodcuts in text. Ed. of 500 copies. 

[These two publications were simultaneous, and only differ in the titles. The following are the contents:— 
Title. p.i. 

eines note (N.S. Shaler). p. iii. 

Introduction. pp. v-ix. 

Part I. 

1. Distinctive characteristics and affinities of the bisons. pp. 1-3. 

2. General historical account of the remains of extinct bisons hitherto found in North America. pp. 3-7. 
3. Description of the extinct species. pp. 7-31. 

4, Geographical distribution and geological position of the remains of the extinct bisons of North America, 
pp. 32-35. 

5. Relation of the existing species of bisons to the extinct species. pp. 35, 36. 

6. Description of the existing species. pp. 36-70. 
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Parr II. 

1. Geographical distribution, past and present, of Bison americanus. pp. 71-191. 
2. Products of the buffalo. pp. 191-201. 

3. The chase. pp. 202-215. 

4. Domestication of the buffalo. pp. 215-271. 

Appendix i. pp. 223-231. 

Appendix ii (N.S. Shaler). pp. 232-236. 
Index. pp. 237-240. 
Map and 12 plates, each with unpaged explanatory leaf. 
A complete and thoroughly reliable history of the most conspicuous and most important quadruped of Amer 

ica, prepared with the greatest care and pains, after protracted and patient research, by one of the most eminent 
therologists of the country.] 

1876.—Caton, J.D. The American antelope or prong buck. < Am. Nat. x, 1876, pp. 195-205, with 13 
fiow. 
oD 

Caton, J.D. A new Californian deer [C. macrotis var. cealifornicus]. < Rod and Gun, Aug. 12, 
1876. 

Caton, J.D. A new Californian deer [Cervus macrotis var. californicus]. < Am. Nat. x, 1876, 
pp- 464-469. _ 

G. W.B. Hunting wapiti on the Loup. < Forest and Stream, May 4 and 11, 1876. 
Murphy, J.M. Animals and scenery of the Northwest. < Rod and Gun, June 17, 1876. 

{Chiefly relates to Ovis montana.] 

Petrie, J.L. Antelope hunting in Kansas. < Forest and Stream, Noy. 9, 1876. 
Severtzoff, N. [Identity of Cervus canadensis with the Persian deer, C. maral.] < Nature, 

Noy. 16, 1876, p. 66. 

1877.—Allen, J. A. History of the American bison, Bison americanus. <Ann. Rep. U. S. Geol. 
Surv. Terr. for 1875, 1877, pp. 443-587. [Ed. of 7,000 cop.; also separate, 1,000 eop.] 
[A republication of the original memoir (see 1876) under Dr. Cones’s editorship, with the following changes:— 
1. The omission of the illustrations, explanatory pages, and textual references. 
2. The omission of the portion relating to the extinct species, the present reprint being confixed to the one 

existing species, beginning at page 36 of tho orginal. 

3. The incorporation of the appendices in the body of the text. 

4. The addition of much new matter by the author himself. 

5. Various minor modifications with the slight alteration, chiefly verbal, of context incident thereto. 

6, Alteration of the title and substitution of editorial preface for the preliminary matter of the original. 
No editorial abridgment or digest of any part of the memoir was made, the portions of the memoir here repro- 

duced being according to copy furnished by author, who added much new matter and made some little changes 

passim in the context. A few editorial notes, chiefly explanatory of modifications of the text, are introduced 

in brackets.] 

Caton, J.D. The | antelope and deer | of | America. | A comprehensive scientific treatise upon 

the natural | history, including the characteristics, habits, | affinities, and capacity for domés- | 

tication of the | Antilocapra and Cervidx of North America. | By | John Dean Caton, LL. D. | 

New York: | published by Hurd & Houghton. | Boston: H. O. Houghton and Company. | 

Cambridge: The Riverside Press. | 1877. 1 vol. 8°. pp. i-xyi(inel. titles and portrait), 

17-426, with 54 woodcuts. 

[In most respects the best treatise extant on the subject. Of the Cervide, all of which the author refers to 
the genus Cervus, 8 N. Amer. spp. are recognized :—CC. alces, canadensis, taraudus, tarandus arctica, macrotis, 

columbianus, virginianus, and acapulcensis.] 

“El Cazador.” Big horn [Ovis montana] hunting in California. < Forest and Stream, Jan. 

11, 1877. 

Murphy, J. M. Shooting the mountain goat. < Rod and Gun, Jan. 6 and 11, 1877. 

Snow, M. A deer hunt in California. < Forest and Stream, Feb. 22, 1877. 

“Penobscot.” Antlered docs. < Forest and Stream, Mar. 8, 1877. 

“Penobscot.’’ Habits and peculiarities of the moose. < Forest and Stream, Feb. 22, 1877. 

Anon. Fate of the buffalo—its successors. < Forest and Stream, Mar. 15, 1877. 

Editorial—Restoration of the Sivatherium. < Am. Nat. xi, July, 1577, pp. 435, 436, figg. 81, 82. 

G.—PERISSODACTYLA. 

(Including titles of a few articles on related fossil orders for which no separate head has been made.} 

1733.—Lamorier, —. Mémoire ot l’on donne les raisons pourquoi les cheyaux ne vomissent point. 

< Mém. Acad. Sci. Paris, 1733, pp. 511-516. 



1034 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

1746.—Bertin, E. J. Surlastructure de ’estomac du cheval et sur les causes qui empéchent cet animal 

de vomir. <Mém. Acad. Sci. Paris, 1746, pp. 23-54, 5 pll. 

1796.—Freeman, S. Observations on the mechanism of the horse’s foot. 4°. 107 pp.,16pll. London, 

1798. ‘ 

1804.—Cuvier, G. Description ostéologique du tapir. < Ann. Mus. Hist. Nat. Paris, iii, 1804, pp. 122- 

130, 132-143. 
Cuvier, G. Sur quelques dents et os trouvés en France, qui paraissent avoir appartenn a des 

animaux du genre du tapir. < Ann. Mus. Hist. Nat. Paris, iii, 1804, pp. 182-143; v, 52-55. 

1807.—Clarke, B. Description of a longitudinal section of the head of the horse. With 2 large coloured 

plates, drawn by Kirtland (natural size). 4°. London, 1807. 

1818.—Bojanus, L. Ueber die Darmblase des Pferdefectus. < Isis, 1818, pp. 1633-1636. Mit Abbildgn. 

1822.—Huzard (fils), —. Description @une valvule spirale 4 Vouverture cardiaque de Vestomac du 

cheval. < Mém. du Muséun, viii, 1822, pp. 111-114, 1 pl. 

1825.—Bojanus, L. Adversaria ad dentitionem equini generis et ovis domesticse spectantes. < Nova 

Acta Acad. Leop. Carol. Nat. Cur. xii, part 2, 1825, pp. 695-708, 2 pll. 

1827.—Breschet, G. Ueber die Gesichtsnerven des Pferdes. < Heusinger’s Zeitschr. f. organ. Phys. i, 

1927, pp. 462-464, 2 pll. 
Geoffroy St.-Hilaire, EB. Sur un fetus de cheval polydactyle ayant ses doigts séparés par une 

membrane. < Ann. Sci. Nat. xi, 1827, p. 224; Heusinger’s Zeitschrift, i, 1827, pp. 418, 419. 

1829.—Yarrell, W. Observations on the tapir of America. < Zool Journ. iv, 1829, pp. 210-213. 

1830. -Graves, R. J. An account of a peculiarity, not hitherto described, in the ankle or hock-joint of 
the horse; with remarks on the structure of the vertebra in the species of whale entitled 

Delphinus diodon. < Trans. Roy. Irish Acad. xvi, 1830, pp. 85-93; (Abstr.) Edinb. New Philos. 

Journ. x, 1831, pp. 59-64; Edinb. Journ. Sci. n. s. iv, 1831, pp. 47-52; Fror. Not. xxx, 1831, no. 

649, pp. 164-168. 
Anon. The mule [from Mason’s Farrier]. < Doughty’s Cab. Nat. Hist. i, 1830, pp. 248-251. 

1830-31.—Porter, Sir R.K. [On the tapir (Tapirus americanus, Gmel.).] < Proce. Zool. Soc. London, 

1830-31, p. 94. 

19841.—Smith, C. H. Colonial edition. The natural history of horses, the Equide or genus Equus of 

authors. ... Dlustrated by thirty-five coloured plates, with portrait and memoir of Gesner. 
W.H. Lizars, Edinburgh; Armour & Ramsey, Montreal; Ramsey, Armour & Co., Kingston ; 

and Ramsey & M’Kendrick; Hamilton. 16°. 352 pp., 35 pl. 

1842.—Selys-Deslongchamps, E. Remarques anatomiques sur le tapir d’Amérique. <Mém. Soc. 

Linn, Normandie, vii, 1842, pp. 19-35. 

1846.—Carpenter, —. Fossil tapir. < Am. Journ. Sci. and Arts (2), i, 1846, pp. 247-250. 

Prout, H. A. Gigantic paleotherium. < Am. Journ. Sci. and Arts (2), ii, 1846, pp. 288, 289, 
with fig. 

1847.—Clarendon, T. The foot of the horse, its structure and functions. With the means of preserv- 

ing its healthy action and remedying its disease. by a new method of shoeing. 12°. 106 pp. 

Dublin, 1847. London, Longmans. 

Leidy, J. On the fossil horse of America. < Proc. Acad. Nat. Sci. Phila. iii, 1847, pp. 262-266, 
pl. 2. 

Leidy, J. [Additional observations on the fossil horse of America.] < Proce. Acad. Nat. Sci. 

Phila. iii, 1847, p. 328. 

Prout, H. A. Description of a fossil maxillary bone of a paleotherium, from near White River. 
<Am. Journ. Sci. and Arts (2), iii, 1847, art. xxvii, pp. 248-250, with 2 figg. ; 

1849.—Brandt, J. F. De rhinocerotis antiquitatis, seu tichorhini, seu pallasii, structura externa et 
osteologica observationes, e reliquiis qui ,in Museis Petropolitanis servantur erute. < Mém. 

Acad. Sci. St. Pétersb. vii, pt. ii, 1849, pp. 161-416. : ; 

Leidy, J. [Tapirus americanus fossilis.] < Proc. Acad. Nat. Sci. Phila. iv, 1849, pp. 180-182. 

Pomel, A. Description d’un os maxillaire fossile de paleotherium, par Hiram Prout. < Archives 
Sci. Phys. et Nat. x, 1849, pp. 73-75. 

[Menodus proposed as a new genus for the species.] 
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1850.—Gibbes, R. W. Remarks on the fossil Equus. <Proc. Am. Assoc. Ady. Sci. iii, 1850, pp. 66-68. 
Holmes, F. S. Remarks on Rob. Gibbes’s paper on the fossil Equus. < Proc. Am. Assoc. 

Adv. Sci. 1850, pp. 68, 69. 
Leidy, J. [On Rhinoceros occidentalis. ] < Proce. Acad. Nat. Sci. Phila. v, 1850, p. 119. 
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Cope, E. D. [Observations on a species of seal (Cystophora) and on cetaceans.] < Proce. Acad. 

Nat. Sci. Phila. 1865, pp. 273,274. [A list of the cetaceans of the Atlantic coast is given. ] 

Gill, T. On two species of Delphinide from California in the Smithsonian Institution. < Proc. 

Acad. Nat. Sci. Phila. 1865, pp. 177, 178. 

Hayes, I.I. [Observations on skulls of Beluga.] < Proc. Acad. Nat. Sci. Phila. 1865, p. 274. 

Sars, G. O. Beskrivelse af en ved lofoten indbjzrget rérvhal (Balwnoptera musculus). 

< Vid. Selsk. Forhandl. Christ. for 1865, pp. 32, with 3 pl. 



1052 MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

1866.—Cope, B.D. [Remarks on the skull of a black fish (Globicephalus).] < Proce. Acad. Nat. Sci. 

Phila. 1866, pp. 7,8 

Cope, E. D. Third contribution to the history of the Balenide and Delphinide. < Proce. 
Acad. Nat. Sci. Phila. 1866, pp, 290, 293-300. 

Flower, W. H., editor. Recent memoirs on the cetacea, by .... Edited by William Henry 

Flower. ... . London, published for the Ray Society by Robert Hardwicke, 1866. 

xii, 312 pp., with 5 pll. 

Eschricht, D. F. On the species of the genus Orca, inhabiting the northern seas. .... (Read 

before the Royal Danish Society of Sciences, May 9th, 1862.) Translated from the ‘“ Oversigt 

over det Kongelige Danske Videnskabernes Selskabs Forhandlinger”, 1862. _<Plower (W. H.), 

Recent Memoirs on the Cetacea, 1866, pp. 151-188. 

Eschricht, D. F., and Reinhardt, J. On the Greenland right-whale (Balena mysticetus, Linn.), 

with especial reference to its geographical distribution and migrations in times past and pres- 
ent and to its external and internal characteristics. .... (Translated from the Danish.) 

From the “Kongelige Danske Videnskabernes Selskabs Skrifter, 5te Rakke, Naturviden- 

skabelig og Mathematisk Afdeling”, 5te Bind, 1861. < Flower (W. H.), Recent Memoirs on 

the Cetacea, 1866, pp. 1-150, with pll. 1-4. 

Gray, J. E. Notes on the skulls of dolphins, or bottle-nose whales,in the British Museum. 

< Proce. Zool. Soc. May, 1866, pp. 211-216. 

Lilljeborg, W. Note on the geographical distribution of the narwhale (Monodon monoceros). 

< Proc. Zool. Soe. London, 1866, pp. 559, 560. 

Lilljeborg, W. Synopsis of the cetaceous mammalia of Scandinavia (Sweden and Norway)... . 

Originally published in the ‘Upsala Universitets Arsskrift’ for 1861 and 1862. Translated 

from the Swedish, with additions and corrections by the author. < Flower (W. H.), Recent 

Memoirs on the Cetacea, 1866, pp. 219-312, with pll. v—vi. 

Reinhardt, J. Pseudorca crassidens, a cetacean hitherto unknown in the Danish fauna. (Read 
before the Royal Danish Society of Sciences, the 7th of November, 1862.) Translated from 

the “Oversigt over det Kongelige Danske Videnskabernes Selskabs Forbandlinger”, 1862. 

< Flower (W. H.), Recent Memoirs on the Cetacea, 1866, pp. 189-218. 

1867.—Agassiz, L. [Discovery of a cetacean (Mesoplodon sp.) new to America.] < Proc. Boston Soc. 

Nat. Hist. xi, 1867, p. 318. 
Cope, E.D. An addition to the extinct vertebrate fauna of the miocene period, with asynopsis 

of the extinct Cetacea of the United States. < Proc. Acad. Nat. Sci. Phila. 1867, pp. 188-156. 
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1841-42.—Bachmanp, J. Observations on the genus Scalops, (shrew moles,) with descriptions of the 

species found in North America. < (Abstract) ‘Proc. Bost. Soe. Nat. Hist. i, 1841, pp. 40, 41; 

(iu full) Journ. Bost. Soc. Nat. Hist. iv, no. i, art. iii, June, 1542, pp. 26-35. 

1842.—Duvernoy, G. L. Notices pour servir 4 la monographie du genre musaraigne (Sorex, Cuv.) 
< Mag. de Zool. 1842, Mamm. pll. 38-54 (with 48 pp.); Comptes Rendus Acad. Sci. Paris, xv, 

1842, pp. 7-13; Institut, x, 1842, pp. 247, 248. 

Duvernoy, G.L. Sur les dents des musaraignes, considérées dans leur composition et leur 

structure intime, leurs rapports avec les machoires, leur développement et leur succession. 

< Comptes Rendus Acad. Sci. Paris, xv, 1842, pp. 270-278, 304-314, 483-491; Dentsch. Naturf. 

Versamml. Berichte, 1842, pp. 225, 226; France, Congrés Scient. 1542, pp. 189-191; Mém. prés. 

& PAead. des Sci. Paris, Sci. Math. et Phys. ix, 1846, pp. 333-452, 4 pll. 

Sundevall, C.J. Om sliigtet Sorex, med vagra nya arters beskrifning. 

Handl. (Stockholm), 1842, pp. 163-188. 

Temminck, C.J. Description d’un nouveau genre de mammiféres [Urotrichus]. < Mag. de 

Zool. 1842, pp. —, pl. 5. 

1843.—Duvernoy, G.L. Deuxitme supplément au mémoire sur les dents des musaraignes et autres 

mammiferes. < Comptes Rendus Acad. Sci. Paris, xvii, 1843, pp. 98-105. 

1846.—Peters, W. Neue Siiugethiergattungen aus den Insektenfressern und agern. < Monatsber. 

Akad. Wissensch. Berlin, 1846, pp. 257-259. 

1848.—Pomel, A. [tudes sur Jes carnassiers insectivores. (Extrait.) <Arch. de Phys. et Nat. ix, 

1848 (1re partie, Insectivores fossiles), pp. 159-165; (2me partie, Classification des insectivores), 

pp. 244-261. 

<K. Sv. Vet. Akad. 
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1849.—Pomel, A. Sur la distribution géographique des mammiféres insectivores monodelphes. < Bull. 

Soc. Géol. France, 2e sér. vi, 1849, pp. 56-64 ; abstracts, Archives Sci. Nat. et Phys. x; Fror. Not. 

3. Reihe, xi, no. 224, 1849, pp. 49-53. 

1850.—Rédarés, M. Le chasseur taupier ou l’art de prendre les taupes [Talpa] par des moyens surs 

et faciles; précédé de leur histoire naturelle... Nouvelle édition, augmentée dun traité 

sur la destruction des animaux et des insectes nuisibles au jardinage. Ouvyrage orné de figures. 

"18°. 83 pp.,2pll. Paris, Ja Librairie Eneyclopédique de Roret, 1850. 

1852.—Peters, W. Ueber die Gebissformel der Spitzmiiuse. < Berichte Berlin, Akad. 1852, pp. 169-179; 
Archiv f. Naturg. xviii, 1852, pp. 220-227; Fror. Tagesber. no. 570 (Zool. iii, 1852), pp. 81-86. 

1853.—Cassin, J. [Exhibition of a new mole, Sealops metallescens (descr. nulla).] < Proc. Acad. 

Nat. Sci. Phila. vi, Feb. 1853, p. 242. [Deseribed, ibid. p. 299, as 5. awneus. } 

Cassin, J. Description of a new mole of the genus Scalops, from Oregon; a specimen of which 

is in the collection of the exploring expedition made by the U. S. ships Vincennes and Pea- 

cock, under the command of Captain Charles Wilkes, of the United States Navy. < Proc. 

Acad. Nat. Sci. Phila, vi, 1853, p. 299. [S. eneus—named, not described, ibid. p. 242.] 
{Mr. Cassin, whether intentionally or inadvertently, applied these two names to the same specimen.) 

Le Conte, J. [Remarks on thespecies of Scalops in the co!lection of the Philadelphia Academy. ] 

< Proc. Acad. Nat. Sci. Phila. vi, June, 1853, pp. 326,327. [S. taniata, sp. n., p. 327.] 

1855.—Ayres, W.O. [On Scalops californicus, sp.n.] < Proce. Cala. Acad. Sci. i, May, 1855, p. 54. 

1856.—Kennicott, R. Zoclogy of Illinois. The silvery shrew mole or ground mole of Illinois—Scalops 

argentatus, Aud. & Bach. < The Prairie Parmer (newspaper), xvi, no. 50, Dec. 11, 1856. 

1857.—[Billings, E.] On the star-nosed mole [Condylura cristata] of America. [anon.] < Can. Nat. 

and Geol. ii, art. xxxviii, 1657, pp. 446-448. 

1858.—Giebel, C.G. Osteologische Eigenthiimlichkeiten des nordamerikanischen Wassermulls (Sea- 
lopus aquaticus). < Zeitschr. gesammt. Naturw. Halle, xii, 1858, pp. 395-405. 

1862.—Cope, E. D. [On Neosorex albibarbis.] < Proce. Acad. Nat. Sci. Phila. 1862, pp. 188, 189. 

Verrill, A.B. List of the species of the family Soricide, known to inhabit New England. 

< Proc. Boston Soc. Nat. Hist. x, 1862, pp: 172, 173. 

Verrill, A. E. Notice of a species of Neosorex from Massachusetts, and of Sorex thompsoni 

from Maine. < Proc. Boston Soc. Nat. Hist. ix, 1862, pp. 164-172. 

Giebel, C.G. Neue Spitzratte, Gymuura alba, von Borneo. < Zeitsch. fiir d. ges. Naturwschift. 

xxii, 1863, pp. 277-290, pli. 1, 2. 

Gilpin, J.B. Soricine of Nova Scotia. [On the mammalia of Nova Scotia, No. 1.] < Trans. 

Nova Scotian Inst. Nat. Sci. ii, part ii, 1863, urt.i, pp. 1-4. - 

WNasse, —. [Uber die Eibiillen der Spitzmaus und des Igels.] < Reich. u. Du Bois Arch. f. 

Anat. 1863, p. 730. 

Peters, W. Uber neue Eichhornarten [Sciuridse] aus Mexico, Costa Rica und Guiana, so wie 

iiber Scalops Jatimanus Bachman. < Monatsb. K. Pr. Akad. Wiss. Berlin, 1863, pp. 652-656. 
{Scalops latimanus (Bachman’s type in Berlin Museum) =Sc. townsendi Bachman, Baird (p. 656).] 

Verrill, A. E. [Supplementary notice of Neosorex palustris.] < Proc. Boston Soc. Nat. Hist. 

ix, 1863, pp. 225, 226. 

1864.—Gilpin, J. B. On the mammalia of Nova Scotia, No. 2. < Trans. Novu Scotian Inst. Nat. Sci. 

Halifax, 1864, pp. 8-15. 
{Relates to Talpidx, Vespertilionide, Felidae, Canidw. Other articles of this series, by same author, treat- 

ing of particular groups, will be found under head of Faunal Publications, anted.] 

Lord, J. K. Notes on the Urotrichus. < Proc. Zool. Soe. London, 1864, pp. 161-163. 

Peters, W. Ueber die Siingethiere-Gattung Solenodon. < Abhandl. Akad. Wissensch. Beriin 

f. 1863, 1864, pp. 1-22, pil. 1-3. 

1865.—Brandt, EB. Izslyedovaniya o zubnoi sistemye kutor i zemleroek. 8°. 117 pp., with 6 pll. St. 

Petersburg, 1865. [Researches on the dental system of the shrews. See 1869-71, Brandt, E.] 

Peters, W. Ueber die Classitication der Insectivora [besonders Ericulus, Echinogale, und Pota- 

mogale.] < Monatsber. Akad. Wissensch. Berlin, 1865, p. 286, 

1866.—Allman, G. J. On the characters and affinities of Potamogale. < Trans. Zool. Soc. London, vi, 

1866, pp. 1-16, pll. 1,2. [The article upon the subject. } 

Rolleston, G. On the placental structures of the tenrec (Centetes ecaudatus), and those of 

certain other mammalia; with remarks on the value of the placental system of classification. 
< Trans. Zool. Soe. London, v, 1866, pp. 285-316, pl. 50. 
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1867.—Bate, C.S.P. On the dentition of the common mole (Talpa europwa). < Ann. and Mag. Nat. 
Hist. xix, 1867, pp. 377-381, pl.; and (in full) Trans. Odontolog. Soc. v, 1867, pp. 261-294, 6 pll. 

Fitzinger, L. J. Die natiirliche Familie der Igel (Erinacei) nach dem gegen wiirtigen Stande 
der Wissenschaft. <Sitz. math.-nat. Cl. K. Akad. Wiss. Wien (1), lvi, 167, pp. 844-890. 

Fitzinger, L.J. Uber die natiirliche Familie der Rohrriissler (Macroscelides) und die derselben 
angehorigen Arten. < Siz. math.-nat. Cl. K. Akad. Wiss. Wien (1), lvi, 1867, pp. 914-946. 

Fitzinger, L. J. Kritische Untersuchungen iiber die der natiirlichen Familie der Spitzmiiuse 
(Sorices) angehérigen Arten. < Sitz. math.-nat. Cl. K. Akad. Wiss. Wien (1), lvii, 1867, pp. 
121-180, 425-514, 583-644. 

Mivart, St. G. Notes on the osteology of the Insectiyora. < Journ. Anat. and Phys. i, 1867, 
pp. 281-312; ii, pp. 117-154. (French translation ; Notes sur Vostéologie des insectivores. . . . 
< Ann. Sci. Nat. 5e sér. Zool. et Paléont. viii, 1867, pp. 221-284; ix, 1868, pp. 311-372.) 

1868.—Leidy, J. [Extinet Insectivora from Dakota.] < Proc. Phila. Acad. 1868, pp. 315, 316. 
Moseley, H.N., and Lankester, HE. R. On the nomenclature of mammalian teeth, and on 

the dentition of the mole (Talpa europea) and the badger (Meles taxus). <_Journ. Anat. and 
Physiol. iii, 1868, pp. 73-80, pl. ii, fige. 5, 6. 

1869.—Fitzinger, L. J. Die natiirliche Familie der Maulwiirfe (Talpx) und ihre Arten, nach kritischen 
Untersuchungen. < Sitz. math.-nat. Cl. K. Akad. Wiss. Wien (1), lix, 1869, pp. 353-429. 

Fitzinger, L. J. Die natiirliche Familie der Spitzhérnchen (Cladobatx). < Sitz. math.-nat. 
Cl. K. Akad. Wiss. Wien, 1x, 1869, pp. 263-289. 

Reinhardt, J. Melketandsettet og tandskiftningen hos Centetes ecaudatus (Schr.). < Overs. 

Dansk. Ved. Selsk. Forhandl. f. 1869, pp. 171-178, with woodcuts. 

1869-71.—Brandt, EB. Untersuchungen iiber das Gebiss der Spitzmiiuse. < Bull. Soc. Imp. Nat. Mos- 
cou, xli, 2e partie, 1869, pp. 76-95, pll. 1-6; xiii, 2e partie, 1871, pp. 1-40. [See 1865, Brandt, E.] 

1871.—Fowler, A. Woodcock and moles. < Am. Nat. iv, 1871, p. 761. 

Mivart, St.G. On Hemicentetes, a new genus of Insectivora, with some additional remarks 

on the osteology of that order. < Proc. Zool. Soc. London, 1871, pp. 58-79, pl. v. + 

Tenney, S. [Appearance in winter of ] the star-nosed mole. < Am. Nat. v, 1871, p. 314. 

1871-72.—Sahlertz, —. Tandsxttet og tandskiftet hos pindsvinet (Erimacevs europweus). < Viden- 
skab. Meddels. fra Naturh. Forening Kjobenbavn for 1871, (3) iii, 1571-72, pp. 350-385, pl. 9. 

(Résumé frangais, pp. 36-42.) 

1872.—Eimer, T. D.e Schnautze des Maulwurfs [Talpa] als Tastwerkzeug. < Archiv fiir mikrosk. 

Anat. vii, 1872, pp. 181-191, pl. 17. : 

1873.—Sahlertz, —. Du systéme dentaire et du remplacement des dents chez le hérisson. < Journ 
de Zool. Paris, 1873, pp. 275-281. 

[Reprint of the Résumé frangais from Vid. Meddels. fra Nat. Forening Kjobenhavn, 1871-72, pp. 36-42.] 

1874.—Anderson, J. On the osteology and dentition of Hylomys. < Trans. Zool. Soc. London, viii, 

1874, pp. 453-467, pl. Ixiv. 

1875 —Coues, BE. The silvery mole [Scalops argentatus]. < Rod and Gun, May 22, 1875. 

Gill, T. Synopsis of insectivorous mammalia. < Bull. U. 8. Geol. and Geogr. Surv. 2d ser. no. 

2, May 14, 1875, pp. 91-120. + 
[The classification of the order, with a review of the characters, much critical discussion, bibliography, etc.] 

1876.—Gillman, H. Sensitiveness to sound in the shrew [Sorex thompsoni?]. < Am. Nat. x, 1876, 

pp. 430, 431. 

1877.—Coues, E. Precursory notes on American insectivorous mammals, with descriptions of new 
species. < Bull. U.S. Geol. and Geogr. Surv. iii, no. 3, 1877, pp. 631-653. 

(General commentary and criticism on the present state of the subject; determination of the genera and sub- 

genera; Microsorex, p. 646; Notiosorex, p. 646; Soriciscus, p. 649, subgg. nu.; Sorex pacificus, p. 650; S. sphagni- 
cola, p. 650; S. (Notiosorex) crawfordi, p. 651; S. (N.) evotis, p. 652; Blarina (Soriciscus) mexicana, p. 652, spp. nn.) 

N.—_RODENTIA. 

(Titles additional to, or corrective of, those given in this volume, anted passim.) 

1685.—Marius, J. Castorologia, aucta a Jo. Franco. Auguste Vindel. 1685, 8°. 223 pp., 2 pil. 

1688.—Wepfer, J.J. Auatomia aliquot Castorum. < Ephemer. Acad. Nat. Cur. Dec. 1, Aun. 2, 1671 

(1688). pp. 349-371. 
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1740.—Sarrasin, —. Lettre touchant l’anatomie du Castor. < Mém. Acad. Sci. Paris, 1704, pp. 48-66. 

1727.—Sarrasin, —. Observations sur le pore-épic. < Mém. Acad. Sci. Paris, 1727, pp. 383-396. 

1733.—Mortimer, C. The anatomy of a female beaver, and an account of castor ae in her. 
< Philos. Trans. xxxvili, no. 430, 1733, pp. 172-183, with figg. 

Perrault, C. Pee anatomique dun Castor: <Mém. Acad. Sci. Paris, 1666-69, iii, pte. 

1, 1733, pp. 1386-149, 2 pll. 

Perrault, C. Description anatomique de huit pore-épics et de quatre hérissons. <Mém. Acad. 
Sci. Paris, 1666-1699, iii, pte. 2, 1733, pp. 31-50, 2 pll. 

1746.—Marius, J. Traité du Castor, traduit par M. Eidons. 129. 280 pp.,3yp'!. Paris, 1746. 

1756 ?—Gissler,N. Untersuchungen und Nachrichten vom Bieber, dessen Natur, Lebensart und Fange. ° 

<Abhandl. d. Schwed. Akad. xviii, f. 1756, pp. 196-208. 

1768 ?—Hollsten, J. Anmerkungen iiber den Biber Castor. < Abhandl. d. Schwed. Akad. xxx, f. 1768, 
pp- 292-298. 

1772.—Barrington, D. Investigation of the specific characters which distinguish the rabbit from the 

hare: in a letter to Samuel Wegg, esq., T. and Vice-President of the R.S. < Philos, Trans. 

London, Ixii, 1772, art. ii, pp. 4-14. [Treats of Lepus americanus among other species. ] 

1778.—Pallas, P. S. Novae species qvadrvpedvm e glirivm ordine cvm illvstrationibvs variis com- 

plvrivm ex hoe ordine animalivm. ... Erlangae svmty Wolfgangi Waltheri, 1778. 4°. — 

Title, viii, 3¢8 pp., 39 pll. : 

1784.—Schopf, J. D. Ueber den nordamerikaniscben Hasen [i. e., Lepus sylvaticus Bach.]. < Der 

Naturforscher, St. 20, 1784, pp. 32-39. 

1786.—Girtanner, C. Histoire naturelle de la marmotte. < Journ. d. Phys. xxviii, 1786, pp. 218-222; 

Hépiner’s Mag. f. d. Naturk. Helvet. iv, 1789, pp. 374-381; (Lichtenberg) Voigt’s Mag. iv, St. 

2, 1786, pp. 17-27. 

1792.—Bosc, L. A. G. [Sciurus carolinensis.] < Journ. d’Hist. Nat. ii, 1792, pp. 96-98. 

1793.—Loschge, F.H. Zergliederung des americanischen schwarzgestreiften Eichhorns, Sciurus stri- 

atus, L. < Naturforscher, St. xxvii, 1793, pp. 59-61, with 2 pll. 

1798.—Davies, T. [An account of the jumping mouse of Canada, Dipus canadensis.] < Voigt’s Mag. 

ii, St. 1, 1800, pp. 1-16. [Also as cited, anted, pp. 477, 478, q. v.] 

1800.—Shaw, G. Description of the Mus bursarius [ete.]. < Trans. Linn. Soe, London, v, 1800, pp. 

227, 228, 1 pl.; Philos. Mag. vi, 1800, pp. 215, 216. 

1802 —Bosc, L. A.G. Note sur l’écureuil capistrate [Sciurus capistratus] de la Caroline. < Ann. du 

Mus. WH. N. i, 1802, pp. 281-284; Bull. Soc. Philon.. iii, p. 145. 

1805.—Barton, B. S. On the American wandering mouse [Hesperomys leucopus]. < Phila. Med. 

and Phys. Journ. ii, 1805, p. 31. 

1806.—Wiedemann, C.R.W. Anatomische Beschreibung des Biebers. <( Wiedemann’s Arch. f. Zool. 

u. Zoot. iv, St. 1, 1804, pp. 77-126; Nachtrag, ibid. v, 1&06, pp. 920-223. 

1807.—Mangili, G. Mémoire sur la ]éthargie des marmottes. < Ann. du Muséum, ix, 1807, pp. 106-117. 

1809.—Heckewelder, J. Facts and observations relative to the beaver of North America, < Trans. 

Am. Philos. Soe. vi, 1809, pp. 209-212. 

Reich, G. C. ‘Ueber das Hiren und Bee < Ges. nat. Freunde Mag. Berlin, iii, 1809, pp. 

222-235. : 

1810.—Reich, G. C. Beschreibung einer neuen Art von Sebliifer aus Virginien. < Mag. f. d. Entd. 

in d. Naturk. d. Ges. naturf. Freunde, Berlin, iv, 1810, pp. 243-247, pl. viii. 
{Myoxus virginicus, p. 247, from the Alleghany Mountains; bushy tail; 4 molars above and below; hair on 

the tail longer than on the body. Length,3 inches; tail, 14 inches. This cannot be any known American ani- 

mal. Probably truly Myoxus.] . 

1812.—Lavagna, —. Saggio di sperienze sopra la riproduzione di denti negli animali rosicanti. 

< Giorn. di Fis. Chim. e Storia Natur. di Brugnatelli, v, 1812, pp. 226-232, 249-277. 

1815.—Burrow, E. J. Description of Mus castoroides, a new species. < Trans. Linn. Soc. London, 

xi, 1815, pp. 167-169. 

1817.—Desmarest, A.G. [Decureuil A ventre roux, Sciurus MUST Geoff.] < Nouv. Dict. d’ Hist. 

Nat. x, 1817, p. 103. 
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1820.—Maximilian, Prinz von Wied-Nieuwied. Ueber ein noch unbeschriebenes Siingethier aus 
der Familie der Nager. < Isis yon Oken, 1820, col. 43. 

1821.—Mitchill,5.L, [Paper describing Sciurus tridecemlineatus and Mus saccatus, nn. spp., see anted, 
p- 609. ] 

'1822.—Cuvier, F. Considérations sur les caracttres génériques de certaines familles de mamuniferes, 
appliquées aux marmottes (Arctomys marmotta et A. empetra) et au souslik (A. citillus), et 
formation du genre spermophile. < Mém. Mus. Hist. Nat. Paris, ix, 1822, pp. 293-305, 2 pll.; 
Féruss. Bull. Sci. Nat. i, 1824, pp. 69-71. 

Cuvier, F. Examen des espéces du genre pore-épic, et formation des genres ou sous-genres acan- 
thion, erethizon, sinéthére, et sphiggure. < Mém. Mus. Hist. Nat. Paris, ix, 1822, pp. 415-437. 

Sabine, J. Account of the marmots of North America hitherto known, with notices and deserip- 
tions of three new species [ Arctomys richardsoni, hoodi, franklini]. <Trans, Linn. Soc. Lon- 
don, xii, 1822, pt. ii, pp. 579-591, pll. xxvii-xxix; Isis, 1825, pp. 1330-1335. 

Say, T. On a quadruped belonging to the order Rodentia [Isodon (n. g.) pilorides (n. sp.) ]- 
< Journ. Acad. Nat. Sci. Phila. ii, 1822, pp. 330-343, with pl. 

1823.—Cuvier, F. Recherches sur les rapports qui existent entre les animaux de la famille des écureu- 

ils, c’est-a-dire, les tamias, les macroxus, les écureuils, les sciuroptéres et les pteromys. < Mém. 
_ Mus. Hist. Nat. Paris, x, 1823, pp. 116-128. 

Knox, R.° Observations on the anatomy of the beaver, Castor fiber L., considered as an aquatic 
animal. < Mem. Werner. Nat. Hist. Soc. iv, pt. 2, 1823, pp. 548-555. & 

1823-24.—Oudet, J. F. Expérience sur l’accroissement continuel et la reproduction des dents chez 

le Japin, considérés sous Je rapport de leur application 4 l'étude de Vorganisation des dents 
humains. < Magendie, Journ. de Physiol. iii, 1823, pp. 1-18; iv, 1824, pp. 70-88. 

1824.—Bell, T. Note on the supposed identity of the genus Isodon of Say with Capromys. < Zool. 
Journ. i, 1824, pp. 230, 231. 

Cozzens, F.S. Observations on the manners of the Hystrix dorsata, or porcupine of North 
America. < Ann. Lye. Nat. Hist. New York, i, 1824, pp. 190-192; Fror. Not. x, no. 211, 1825, 
pp. 193-195; Féruss. Bull. Nat. v, 1825, p. 444. 

Poeppig, B. Nova generis Capromys, Desm. species [C. prehensilis]. < Journ. Acad. Nat. Sci- 

Phila. iv, 1824, pp. 11-15. 

1825.—Berthold, A. A. Ueber die Kopfknochen der Nagethiere. < Isis, 1825, pp. 907-920, 983-1003, 1 
pl.; Féruss. Bull. Sci. Nat. vii, 1826, pp. 240, 241. 

Lichtenstein, K.M.H. Ueber iiussere Baekentaschen an Nagethieren. < Abhandl. K, Akad. 

Wiss. Berlin (1822-23), 1525, pp. 13-20. 
Lichtenstein, E.M.H. Ueber die Springmiiuse oder die Arten der Gattung ‘“ Dipus”. < Ab- 

handl. K. Akad. Wiss. Berlin, 1825, pp. 133-162. 

1829.—Jenyns, L. Observations on a preeternatural growth cf the incisor teeth occasionally observed 
in certain rodents. < Loudon’s Mag. Nat. Hist. ii, 1829, pp. 134-137, with figg. 

1830.—Farrar, W. Observations on the preternat ural growth of the incisor teeth occasionally observed 

in certain rodents. < Loudon’s Mag. Nat. Hist. iii, 1880, p. 27. 

Anon. American varying hare, Lepus virginianus, Harlan. < Cab. Nat. Hist. i, 1830, pp. 217- 

220, pl. 19. 

Anon. Canada porcupine, Hystrix pilosus. < Cab. Nat. Hist. i, 1820, pp. 241-243, pl. 12. 

Anon. Chinchilli, Chinchilla lanigera. < Cab. Nat. Hist. i, 1830, pp. 127-131. 

Anon. Great-tailed squirre’, Sciurus macrourus. < Cab. Nat. Hist. i, 1830, pp. 265, 266, pl. 23. 

Anon. Ground squirrel, Sciurus (Tamias) lysteri. < Cab. Nat. Hist. i, 1880, pp. 169, 170, pl. xv. 

Anon. Torpidity of the ground squirrel. < Cab. Nat. Hist. i, 1830, p, 228. 

1831.—Thursfield, R. [Account of a hybrid between the hare and the rabbit.] < Proc. Comm. Zool. 

Soc. London, i, 1831, p. 66. 

Wagener, R. Sur le genre Lagomys. < Féruss. Bull. Sci. Nat. xxiv, 1831, pp. 74,75. 

Yarrell, W. [On the anatomy of the lesser American flying squirrel (Pteromys volucella, 

Cuy.).] < Proc. Comm. Zool. Soc. London, i, 1831, pp. 33, 39. 

1832.—Cuvier, F. Recherches sur la structure et le développement des épines du pore-épic, suivies 

observations sur les poils en général, et sur leurs caractéres zoologiques. < Nouy. Ann. Mus. 

Hist. Nat. Paris, i, 1832, pp. 409-439; lreriep, Notizen, xix, 1528, col. 49-53. 
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1832.—Geoffroy St.-Hilaire, I. Essai sur le genre Sciurus et description de six nouvelles esptces. 

< Guérin-Méné. Mag. de Zool. 2e année, 1832, pp. —, pll. 3. 

Geoffroy St.-Hilaire, I. Remarques sur les principaux caractéres des espéces du genre litvre, 
considérés dans leurs rapports avec les circonstances locales; suivies de la description de trois 
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Middleton Michel, M. D., of Charleston, 8.C.”] < Proc. Acad. Nat. Sci. Phila. iv, 1848, pp, 

42-47, 

Meigs, C.D. [On the mode of copulation of the opossum.] < Proc. Acad. Nat. Sci. Phila, iv, 

1848, p.58. [It is done more canino. ] 

1849.—Tomes, J. On the structure of the dental tissues of marsupial animals, and more especially of 

the enamel. < Philos. Trans. 1849, pp. 403-412, 2 pll.; (abstr.) Proc. Roy. Soc. London, no. 73 

(Abstracts of the Papers, etc. vol. v, pp. 847, 848; Institut, xviii, no. 848, 1450, p. 110. 

1850.—Browne, P. A. [On the tegumentary appendages of the Ornithorhynehus paradoxus.] < Proce. 

Acad. Nat. Sci: Phila. v, 1850, p. 2. 

1851—Mengen, W. De marsupialium dispositione systematica. Dissertatio zoologica. 8°. Tit., 30 

pp- Bonne, formis F. P. Lechner, 1851. i 

1853.—Giebel, C. G. Das Zahnsystem der Bentelthiere. < Zeitschr. gesammt. Naturw. Halle, ii, 1853. 

pp. 289-301. 

68 M 
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1853.—Meigs, C.D. Memoir on the reproduction of the opossum, Didelphis virginiana. < Trans. Am. 
Philos. Soe. Phila. n.s., x, 1853, art. viii, pp. 155-166. 

1855.— Waterhouse, G.R. The naturalist’s library. Edited by Sir William Jardine, Bart. ... Vol. 

xxiv.—-Mammalia. Marsupialia or pouched animals. ... Edinburgh: W.H. Lizars, . < . ; 

London, Henry G. Bohn,. . . 1855. 16°. Eng. title, 4 p. 11. pp. 17-323, 34 col. pll., portrait. 

1863.—Engelmann, G. [Gestation of opossum.) < Trans. Acad. Sci. St. Louis, ii, 1863, p, 224. 

Shute, J.G. [On the mode of birth in the opossum.] < Proc. Boston Soc. Nat. Hist. ix, 1863, 

_p. 332; Proc. Essex Inst. iii, 1863, pp. 288, 289. 

Tomes, R. F. Notice of a new American form of marsupial [Hyracodon]. < Proc. Zool. Soc. 

London, 1863, pp. 50, 51, pl. viii. 

1865.—Flower, W.H. On the commissures of the cerebral hemispheres of the Marsupialia and Mono- 

tremata, as compared with those of the placental mammalia. < Philos. Trans. ely, 1865, pp. 
633-651, pll. 36-38; abstract in Proc. Roy. Soc. 1865, pp. 71-74. 

1866.—4non. Gigantic marsupials of Victoria, Australia, < Am. Journ, Sci, and Arts (2), xli, 1866, pp. 

258, 209. : 

1867.—Haughton, S. On come points in the muscular anatomy of the marsupials. < Ann. and Mag. 
Nat. Hist. xix, 1867, pp. 127-131. 

McCoy, F. On anew genus of Phalanger (Gymnobelideus). < Ann.and Mag. Nat. Hist. xx, , 

1867, pp. 287, 288, with 1 pl. 

1867-68.—Flower, W. H. On the development and succession of tke teeth in the Marsupialia. 

< Philos. Trans. for 1867, clvii, 1868, pp. 631-641, pll. 39-40; abstract in Proc. Roy. Soc. xv, 1867, 

pp. 464-468 ; and in Ann. and Mag. Nat. Hist. xx, 1867, pp. 129-133. 

1868.—Flower, W. H. On the affinities and probable habits of the extinct Australian marsupial, 
Thylacoleo carnifex, Owen. < Quart. Journ. Geol. Soc. London, xxiv, 1868, pp. 307-319. 

Gervais, P. Mémoire sur les formes cérébrales propres aux marsnpiaux. < Nouv. Arch. Mus. 

Hist. Nat. Paris, t. v, 1869, Mém. pp. 229-251, pll. 13, 14. 

McCoy, F. On the species of wombats [Phascolomyide]. (Abstract.) < Trans. and Proc. 

Roy. Soc. Victoria, viii, 1868, pp. 266-270. 

Peters, W. Ueber das Os tympanicum und die Gehérknéchelehen der Schnabelthiere in Bezug 

auf die Frage von der Deutung des Quadratbeines bei den Vigeln. <—? Also, Ann. and Mag. 

Nat. Hist. i, 1868, pp. 779-782, with 1 pl. 

Sander, J. Ueber das Quercommissurensystem des Grosshirns bei den Beutelthieren [ Marsu- 

pialia]. < Arch. Anat. 1868, pp. 711-718, with 1 pl. 

1869.—Hditorial. Marsupial dogs. < Am. Nat. iii, 1869, p. 58. [From Q. J. Sci. Jan. 1869, which see 

for author. ] : " 

1871.—Coues, E. On the myology of the Ornithorhynehus. < Comm. Essex Inst. vi, 1871, pp. 128-173. 

1872.—Coues, EH. The osteology and myology of Didelphys virginiana. With an appendix on the 

brain, by Jeffries Wyman. < Mem. Boston Soc. Nat. Hist. ii, 1872, art. 3,pp. 41-154. 

Lincecum, G. The opossum. < Am. Nat. vi, 1872, pp. 555-557. 

1876.—Barnard, W. S. Observations on the development of Didelphys virginiana. < Proc, Am. 

Assoc. Adv. Sei. xxiv, 1876, pp. 145-147, figg. 1-4. 

Q.—ADDENDA. 

(For most of the following titles, the compilers are indebted to the kind attentions of Mr. J. A. Allen. They were 
received during the printing of the Bibliography, but too late for insertion under their proper heads, and represent, in par- 

ticular, many important paleontological papers by Leidy, Marsh, and Cope.] 
. 

1780.—Clavigero, F.S. Storia antica del Messico. 4 vols. 4°. Cesena, 1780. 

1782.—Mackenzie, A. A general history of the fur trade from Canada to the northwest. < Macken- 

zie’s Voyages, etc. vol. i, 1792, pp. 1-162. 

1787.—Clavigero, F. S. History of Mexico, translated from the Italian by C. Cullen. 2vols. 49° 

London, 1787. [Contains an alphabetical list of Mexican mammals, with descriptions and 

remarks. } 

1815.—Illiger, C. Ueberblick der Siiugthiere nach ihrer Vertheilung iiber die Welttheile. < Abhandl, 
der Konig. Akad. der Wissensch. in Berlin, 1804-11 (1815), pp. 39-159. 
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i821.—Kernsten, H. Capitis Trichechi rosmari descriptio osteologica. Berol., 1821. 
1826.—Ross, J.C. Zovlogical appendix to Parry’s third voyage. Mammals, pp. 92-95. [8 species.] 
1827.—Williams, J.L. A view of West Florida, embracing its geography, topography, ete. 8°. Phil- 

adelphia, 1827. [Contains list of mammals. ] 

1828.—Ross, J.C. Zodlogical appendix to Parry’s fourth voyage. Mammals, pp. 190-192. [9 species. ] 
1829.—Field, D. D. History of Berkshire County, Mass. 18°. Pittsfield, 1829. [List of mammals, 

pp. 36-38. ] 

1830.—dnon. Quadrupeds. < Cab. Nat. Hist. i, 1830, p- 216. 

1831.—Frémery, N. C. de. Bijdragen tot de natuurlijke geschiedenis van den walrus en de kennis 
der verscheidenhenden, welke onder deze dieren voorkommen. < Bijdr. tot de natuurk. 
Wetensch. vi, 1831, pp. 360-392, with a plate. 

1837.—Williams, J. L. The Terrif6ry of Florida; or sketches of the topography, civil and natural 
history of the country, ihe climate, and the Indian tribes, from the first discovery to the pres- 
ent time, with a map, views, etc. New York, A. T. Goodrich, 1837. 

1841.—Harlan, R. Models of the fossil remains of the Dinotherium giganteum. < Am. Journ. Sci. 
and Arts, xli, 1841, p. 178. 

1842-43.—Holbol, C. Bemexrkninger over nogle pattedyrs og fugles dykkeevne. < Nat. Tidssk. iv, 
1842-43, pp. 277, 278. 

1844.—Morton, S.G. On a new species of Hippopotamus [H. minor]. < Proc. Acad. Nat. Sci. Phila. 
ii, 1844, pp. 14-17, with 2 figg. 

Plummer, J.T. Scraps in natural history. Quadrupeds. [Mammals of Wayne County, Indi- 

ana.] < Am. Journ. Sci. and Arts, xlvi, 1844, pp. 236-249. 

1845.—Wyman, J. [On the fossil skeleton of Hydrarchos sillimani.] < Proc. Boston Soe. Nat. Hist. 
li, 1845, pp. 65-68. 

1846,—Lister, G. [On the allegations of Dr. Koch respecting the discovery of Hydrarchos.] < Proce. 

Boston Soc. Nat. Hist. ii, 1846, pp. 94-96. 

1846-49.—Holboll, C. Notice over Grénlendernes kiperkarnak [Balena]. < Nat. Tidssk. ii, 1846-49, 

pp. 308-310. 

1847.—Miiller, J. Ueber die von Herrn Koch in Alabama gesammelten fossilen Knochenreste seines 

Iydrarchos. < Archiv fiir Anat. 1847, pp 363-396. 

Miiller, J. Untersuchungen iiber den Hydrarchos. < Bericht Verh. K. Pr. Akad. Wiss. Ber- 

lin, 1847, pp. 103-114. : 

Ritzius, A. [On the Hydrarchos of Koch.] < Am. Journ. Sei. and Arts (2), iv, 1847, pp. 421, 422. 

Editorial. Harlanus, a new genus of fossil pachyderms. < Am. Journ. Sci. and Arts (2), iii, 

1847, p. 125. 

1850.—Leidy, J. [On Eucrotaphus jacksoni and Archeotherium mortoni.] < Proc. Acad. Nat. Sci. 

Phila. v, 1850, pp. 90-93. ; ‘ 

1851.—Girard, C. Iconographic encyclopedia of science, literature, and art. Systematically arranged 

by J. G. Heck. ‘Translated from the German, with additions, and edited by Spencer F. Baird, 

In four volumes, ... New York, 1851: Rudolph Garrigue, publisher, ... [Vol. ii: 

[xxiv pp.+], Botany [203 pp.], Zoology [502 pp.], Anthropology and surgery [219 pp.+] 

+ Indexes, xii, xvi, v[+ 1] pp.] 
(Contains, pp. 392-502, a chapter on Mammals, by Charles Girard.) 

Girard, C. Outlines of general zoology. Mammals, by Charles Girard. Birds, by John Cassin. 

Reptiles, by Spencer F. Baird. Fishes, by Spencer F’. Baird. Invertebrates, by S. 8S. Haldemann. 

[Edited by Spencer Fullerton Baird.] Reprinted from the Iconographic Encyclopedia of Sei- 

ence, Literature,and Art. New York: Rudolph Garrigue, publisher, .... 1851. 8° 2p.1, 

ix—xxi, 502, xvi pp. 
[A reprint of the “Zoology” of the preceding volume with special title-page and introductory notice. Thechap- 

ter on Mammals occupies 111 pp. (392-502).] 

Leidy, J. [On some fossils—i. e., Aretodon—from Nebraska.] < Proc. Acad. Nat. Sci. Phila. v, 

1851, p. 278. 

1852.—Leidy, J. Remarks on a fossil vertebra—of Pontogenus priscus, n, sp.—from Ouachita, La, 

< Proe. Acad. Nat. Sci. Phila. vi, 1852, p. 52. 
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1858.—Chadbourne, P. A. List of mammals of the vicinity of Williamstown, Mass. < Williams 

Quarterly, v, June, 1858, pp.356, 357. [A nominal list of 35 species. ] 

Emmons, E. [Fossil mammals of North Carolina.] < Rep. Geol. Survey North Carolina, 1858, 

pp- 196-212, figg. 18-34. [Equus, Sus, Mastodon, Elephas, Cervus, Balzena, ete. ] 

Hind, J. HW. Catalogue of the animals of Rupert’s Land. < Rep. of Expl. of Country between 

Lake Superior and Red River Settlement, 1858, pp. 406-409. 

1859.—Winans, BE. W. Mephitis quaterlinearis [n. sp.].—Win.—Four-striped skunk.- < Unknown 

newspaper, date 1859. [See Coues’s Monogr. Mustelida, p. 239. ] 

1860.—Prout, H. A. [Ona fossil tooth from Virginia.] < Trans. Acad. Sci. St. Louis, i, 1860, pp. 699, 700. 
{Named Leidyotherium (without specific name), and referred near Titanotherium.] 

1861.—Ross, B. R.. [Nominal list of the mammals of British Mmerica.] < Edinburgh New Philos. 

Journ, xiii, 1861, pp. 161-—. 

1862.—Wood, C. B. Remarks on the natural history of British Columbia and Vancouver. < Mayne’s 
(R. C.) Four Years in British Columbia and Vancouver Island. [Mammals, pp. 414-416. ] 

1864.—LFditorial. Mesozoic mammals. < Am. Journ. Sci. and Arts (2), xxxvili, 1864, p. 285. 

1865.—Beneden, P. J. Van. Recherches sur les saqualedons. < Mém. Acad. Roy. Belgique, xxxv, 1865. 

1867.—Seeley, H. E. The laws which have determined the distribution of life and rocks. < Ann. 
and Mag. Nat. Hist. (3), xx, 1867, pp. 404-415. 

1868.—Leidy, J. Indication of an Elotherium [E. superbus, n.s.] in California. < Proce. Acad. Nat. 

Sci. Phila. 1868, p. 177. 

Leidy, J. Notice of some remains of extinct pachyderms. < Proc. Acad. Nat. Sci. Phila. 1868, 

pp- 230-233. 

Marsb, O. C. Notice of a new and diminutive species of fossil horse (Equus parvulus) from 

the tertiary of Nebraska. < Am. Journ. Sci. and Arts, 2d ser, xlvi, 1868, pp. 374,375. 

1868-74.—Milne-Edwards, H. and A. Recherches pour servir & Vhistoire naturelle des mammiféres. 

. . . Paris: Victor Masson et fils, 1868-1874. 2vols. 4°. Vol. i,2p.1.,pp.394; vol. ii, pp. viii, 

pll. 105, with 105 11. explanatory. [Compare defective title, anted, p.978.] 

1869.—Cope, E.D. Synopsis of the extinct mammalia of the cave formations in the United States, 

with some observations on some Myriopoda found in and near the same, and on some extinct 
mammals of the caves of Anguilla, W. L., and of other localities. < Proc. Am. Philos. Soc. 

Phila. xi, 1869, pp. 171-192, pll. iii-v. 
[Twenty-seven species from caves of different parts of the United States, fourteen of them extinct and thir- 

teen still existing. The following extinct species are described as new:—Stereodectes tortus, Tamias levidens, 

Sciurus panolius, Mixophagus speleus, Galera perdicida; also, Amblyrhiza inundata and Loxomylus longidens 
(gen. et spp. nn.) from Anguilla, W. I., and Anoplonassa forcipata, Hemicaulodon effodiens (gen. et spp. nn.), 

extinct marine species, the first allied to the Cetacea, from near Savannah, Ga., and the last a Sirenian, from 

Keyport, N. J.J 

1870.—Brandt, J. F. Beitriige zur Naturgeschichte des Flends in Bezug auf seine “‘worphologischen 

und paleontologischen Verhiiltnisse, sowie seine geographische Verbreitung, nebst Bemer- 

kungen iiber die iiociine Flora und Insectenfauna des Hochnordens. < Mém, Acad, St. Pétersb. 

Xvi, no. 5, 1870, pp. 84, with 3 rll. 

Cope, B.D. Fourth contribution to the history of the fauna of the miocene and eocene periods 

of the United States. <Proc. Am. Philos. Soc, Phila. xi, 1870, pp. 285-294. 

[Mammals, Eschrichtius polyporus (sp. nov.), Mesoteras kerrieans (gen. et sp. noy.), Sus —?, Thinothe- 

rium annulatum (gen. et sp. Doy.).] 

Cope, E.D. [Remarks on vertebrate remains from caves of Anguilla, W. I.| < Proc. Am. 

Philos. Soc. Phila. xi, 1870, p. 608. 

[Loxomylus latidens characterized, and bones of, a small deer referred to.) 

Leidy, J. [On Dromatherium silvestre: its apparent want of a-mandibular condyle.] < Proce. 

Acad. Nat. Sci. Phila. 1870, p. 9. 

Leidy, J. [Remarks on Megacerops coloradensis, n.s.] < Proc. Acad, Nat. Sei. Phila. 1870, 

pp. 1,2. ‘ 

1871.—Cope, E. D. The method of creation of organie forms. < Proce, Am. Philos. Soc. Phila. xu, 

1871, pp. 229-263 ; F 

Cope, E.D. [Note on] the Port Kennedy Bone Cavern. < Proc. Am. Philos. Soc. Phila. xii, 

1871, p. 15. : 
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1871.—Cope, B.D. Preliminary report on the vertebrata discovered in the Port Kennedy Bone Cave 
[Chester County, Penna.}. < Proc. Am. Philos. Soc. Phila. xii, 1871, pp. 73-102, figg. 1-20. 

[Remains of 34 species of mammalia, nearly all extinct, as follows:—Edentata, 6; Rodentia, 14; Insectivora, 
2; Ungulata, 10; Carnivora,4. The following described as new :—Megalonyx loxodon, M. wheatleyi, M. sphe- 
nodon, M. tortulus, Sciurus calycinus, Arvicola speothen, A. tetradelta, A. didelta, A. involuta, A. sigmodus, A. 
hiatidens, Erethizon cloacinum, Praotherium palatinum. } 

Leidy, J. Notes on the American mastodon and other fossils. < Am. Journ. Sci. and Arts, 3d 
ser. i, 1871, pp. 63-65. (From Proe. Acad. Nat. Sci. Phila. Sept. 1870.) 

Leidy, J. Report on the vertebrate fossils of the tertiary formafions of the West. < Ann. Rep. 
U.S. Geol. Surv. Terr. for i870, 1871, pp. 340-370. 

[A general summary, so far as mammals are concerned, of the same author’s “Extinct Mammalian Fauna of 
Dakota and Nebraska ”’.) 

Marsh, O. C. Notice of some new fossil mammals from the tertiary formation. < Am. Journ. 
Sci. and Arts, 3d ser. ii, 1871, pp. 35-44. 

(Spp. nn. Titanotherium? anceps, Palzosyops minor, Lophiodon bairdianus, L. affinis, L. nanus, L. pumilus, 
Anchitherium gracilis, Lophiotherium (nov. gen.) ballardi, Elotheriam lentus, Platygonus ziegleri, P. striatus, 
P.? condoni, Dicotyles hesperius, Hypsodus gracilis, Limnotherium tyrannus, L. elegans. | 

Marsh, O. C. Notice of some new fossil mammals and birds from the tertiary formations of 
the West. < Am. Journ. Sci. and Arts, 3d ser. ii, 1871, pp. 120-127. 

(Mammals, spp. nn. Arctomys vetus, Geomys bisulcatus, Sciuravus (noy. gen.) nitidus, S. undans, Triacodon 

(nov. gen.) fallax, Canis montanus, Vulpavus (nov. gen.) palustris, Ampbicyon angustidens ] 

1872.—[ Cope, E. D.] The armed Metalophodon. [anon.] < Am. Nat. vi, 1872, pp. 774,775. 

Cope, E.D. Descriptions of some new vertebrata from the Bridger group of the eocene. = Pa- 

Jeont. Bull. no. 1, July 29, 1872, pp. 1-6; < Proce, Am. Philos. Soc. Phila. xii, 1872, pp. 460-465. 
[Mam. (pp. 1-2), spp. nn. Mesonyx obtusidens, Triacodon aculeatus, Lophiotherium pygmxum.] 

Cope, B.D. Second account of the new vertebrata from the Bridger eocene. = Paleont. Buli. 

no. 2, Aug. 3, 1872, pp. 1-3; < Proc. Am. Philos. Soe. xii, 1872, pp. 466-468. 
(Spp. nn. Helotherium procyoninum, Stypolophus (gen. noy.) pungens, Pantolestes (gen. nov.) longieundus 

(sic), Pseudotomus (gen. nov.) hians.] 

Cope, B.D. Third account of new vertebrata from the Bridger eocene of Wyoming Valley. 

= Paleont. Bull. no. 3, Aug. 7, 1872, pp. 1-4; < Proc. Aw. Philos. Soc. Phila. xii, 1872, pp. 469-472. 
{Mamm., (pp. 1, 2), spp. nn. Stypolophus insectivorus, S. brevicolearibus, Miacis (gen. nov.) parvivorus, Tomi- 

therium (gen. nov.) rostratum. | 

Cope, E. D. Notices of new vertebrata from the upper waters of Bitter Creek, Wyoming Terri- 
tory. =Paleont. Bull. no. 6, Aug. 20, 1872, pp. 1-4; < Proc. Am. Philos. Soe Phila. xii, 1872, pp- 

483-486. [Mam. spp. nn. Synoplotherium (gen. nov.) lanius, Eobasileus (gen. nov.) cornutus. ] 

Cope, B.D. Second notice of extinct vetebrates from Bitter Creek, Wyoming. = Paleont. 

Bull. no. 7. Aug. 22, 1872, pp. 1,2; < Proe. Am. Philos. Soc. Phila. xii, 1872, pp. 487, 488. 
(Spp. nn. Palwosyops vallidens, Loxolophodon cornutus, L. furcatus, L. pressicornis.] 

Cope, E. D. On Bathmodon, an extinct genus of ungulates. < Proc. Phil. Soe. Phila. xii, 1872 

pp. 417-420. [Spp. nn. Bathmodon radians, B. semicinctus. } 

Cope, E. D. [On Bathmodon radians, v. sp.] < Proc. Acad. Nat. Sei. Phila. 1872, p. 38. 

Cope, EB. D. On the cranium of a hump-backed whale [Megaptera bellicosa].. < Proc. Acad. 

Nat. Sci. Phila. 1872, p. 11. 

Cope, E.D. On the dentition of Metalophodon. <Proe. Am. Philos. Soc. Phila. xii, 1872, pp. 

542-545. 

Cope, E. D. - On a new genus of Pleurodira from the eocene of Wyoming. < Proc, Am. Phil. 

Soc. Phila. xii, 1872, pp. 472, 473. [Includes also the ungulate species Notharetus vasacciensis. ] 

Cope, B.D. On anew vertebrate genus from the northern part of the tertiary basin of Green 

River. —Paleont. Bull. no. 8, Oct. 12, 1872, p.1; < Proce Am. Philos. Soc. Phila, xii, 1872, p. 554. 

{[Anaptomorphus #mulus.] 

Cope, BE. D. On the vertebrate fossils of the Wahsatch strata. <Ann. Rep. U.S. Geol. Surv. 

Terr. for 1871, 1872, pp. 350-353. [On the genus Bathmodon. } 

Cope, B.D. Telegram respectiug extinct proboscidians from Wyoming. = Palont. Bull. no. 

5, Aug. 19, 1872 (10 lives); also, somewhat modified, Proc. Am. Philos. Soe. Phila. xii, 1872, p. 

580,q.v. [Loxolophodon cornutus, L. farcatus, L. pressicornis. } 

Leidy, J. On some new species of fossil mainmalia from Wyoming. <Am. Journ. Sei. and Arts, 

3d ser. iv, 1872, pp. 239, 240. 
[Spp. nn. Palwosyops humilis, Uintatherium robustum, Uintamastix atrox ] 
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1872.—Leidy, J. On the fossil vertebrates of the early tertiary formation of Wyoming. < Aun. Rep. 

U.S. Geol. Surv. Terr. for 1871, 1872, pp. 353-372. [Mammals, pp. 353-365. ], 

Marsh, O. C. Communication on the discovery of new Rocky Mountain fossils. < Proc. Am. 
Philos. Soc. Phila. xii, 1872, pp. 578, 579. 

Marsh, O. C. Discovery of fossil Quadrumana in the eocene of Wyoming. < Am. Journ. Sci. 
and Arts, 3d ser. iv, 1872, pp. 405, 406. 

Marsh, O.C. Note on a new genus of carnivores from the tertiary of Wyoming. < Am. Journ. 
Sci. and Arts, 3d ser. iv, 1872, p. 406. 

[Oreocyon, type-species O. latidens = Limnofelis latidens, Marsh.] 

Marsh, O. C. Note on Tinoceras anceps. < Am. Journ. Sci. and Arts, 3d ser. iv, 1874, p. 322. 
(Titanotherium? anceps referred to Tinoceras, and stated to be a Proboscidian.] 

Marsh, O. C. Notice of a new species of Tinoceras. < Am. Journ. Sci. and Arts, 3d ser. iv, 1372, 

p. 323. [Tinoceras grandis. The peculiar group to which it belongs named Tinoceride. ] 

Marsh, O. C. Notice of some remarkable fossil mammals. < Am. Journ. Sci. and Arts, 3d ser. 

iv, 1872, pp. 343, 344. e 
{Dinoceras lacustris described. Dinoceras and Tinoceras considered as representing a distinct order, called 

Dinocera.] 

Marsh, 0. C. Preliminary description of new tertiary mammals, Parti. < Am. Journ. Sci. 
and Arts, 3d ser. iv, 1872, pp. 122-128. 

(Spp. nn. Palwosyops iaticens, Telmatotherium (nov. gen.) validus, Lymnohyus (noy. gen.) robustus, Hyra- 

chus princeps, Homacodon (nov. gen.) vagans, Lymnocyon (nov. gen.) verus, Viverravus (nov. gen.) gracilis, 

Nyctitherium (nov. gen.) velox, N. priscus, Talpavus (nov, gen.) nitidus.] 

Marsh, O. C. Preliminary description of new tertiary mammals. Partsii,iii,iv. < Am. Journ. 

Sci. and Arts, 3d ser. iv, 1872, pp. 202-224. 
[Spp. nn. Limnofelis (nov. gen.) ferox, L. latidens, Lymnocyon riparins, L. agilis, Thinocyon (nov. gen.) velox, 

Viverravus (?) nitidus, Thinolestes (nov. gen.) anceps, Telmalestes (nov. gen.) erassus, Limnotherium afline, Oro- 

hippus pumilus, Helohyus (noy. gen.) plicodon, Thinotherium (nov. gen.) validum, Passalacodon (nov. gen.) lito- 
ralis, Anisacodon (noy. gen.) elegans, Centetodon (nov. gen.) pulcher, Stenacodon (nov. gen.) rarus, Antiacodon 

(noy. gen.) venustus, Bathrodon (noy. gen.) typus, B, annectens, Mesacodon (nov. gen.) speciosus, Hemiacodon 

(noy. gen.) gracilis, H. nanus. H. pucillus (sie), Centetodon altidens, Entomodon (nov. gen.) comptus, Entoma- 

codon (noy. gen.) minutus, Cetracodon (nov. gen.) delicatus, Nyctilestes (nov. gen.) serotinus, Ziphacedon (nov. 

gen.) ragatus, Harpolodon (nov. gen.) sylvestris, H. vulpinus, Orotherium (nov. gen.) uintanum, Helaletes (nov. 

gen.) boop, Paramys robustus, Tillomys (noy. gen.) senex, I. parvus, Taxymys (nov. gen.) lucaris, Sciuravus 

parvidens, Colonomys (nov. gen.) celer, Apatemys (nov. gen.) bellus, A. bellulus, Entomacodon angustidens, Tria- 

codon grandis, T. manus, Euryacodon (nov. gen.) lepidus, Palaacodon vagus.) 

1873.—Adams, A.L. Field and forest rambles, with notes and observations on the natural history of 
Eastern Canada. 8°. London, 1873. 

{List of mammals, pp. 295, 296, and many valuable notes passim.) 

Cope, E. D. Second notice of extinct vertebrata from the tertiary of the plains. —Paleont. 

Bull. no, 15, Aug. 20, 1873, pp. 1-6. 
[Mamm. spp. nn. Paleolagus agapetillus, Colotaxis cristatus, Hyracodon quadriplicatus, H. acridens, Symbore- 

don torrus, Miobasileus ophryas, Megaceratops acer, M. heloceras.] 

Cope, B.D. Third notice of extinet vyertebrata of the tertiary of the plains. =Paleont. Bull. 
no. 16, Aug. 20, 1873, pp. 1-8. 

{Spp. nn. sree (gen. noy.) gradata, Herpetotherium (gen. nov.) fuzax, Daptuphilus (gen. nov.) squalidens, 
Tomarctus (gen. noy.) brevirostris, Stibarus (gen. nov.) obtusilobus, Canis gregarius, Isacus (gen. nov.) canicu- 

lus, Paleolagus turgidus, P. triplex, Tricium (gen. nov.) avunculus, T. leporinum, T. paniense, Gymuoytychus 

(gen. nov.) chr ysodon, G. nasutus, G. trilophus, G. minntus, Anchitherium cuneatum, Leptauchenia calearata, 

L. minima, Trimerodus (gen. noy.) cedrensis.] 

Cope, B.D. Fourth notice of extinct vertebrata from the Bridger and Green River tertiaries. 
= Palont. Bull. no. 17, Oct. 25, 1873, pp. 1-4. 

[Spp. nn. Eobasileus galeatus, Archenodon (gen. voy.) insolens, Phenacodus (gen. nev.) primevus, Wale 

rium index.) 

Cope, B.D. [On a supposed fossil skull of a hog.] < Proc. Acad. Nat. Sci. Phila. 1873, p. 207. 

Cope, B.D. On the short-footed Ungulata of the eocene of Wyoming. <Am. Philos. Soe. 
Phila. xiii, 1873, pp. 38-74, pll. i-iv. 

{On the systematic position and characters of Loxolophodon, Eobasileus, Uintatherium, Megaceratops, Bath- 
modon, and Metalophodon. } - 

Cope, E.D. On the flat-clawed carnivora of the eocene of Wyoming. < Proc. Am. Philos. Soc. 

Phila, xiii, 1873, pp. 198-209. [Genera Mesonyx and Synoplotherium. ] 
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1873.—Cope, E. D. On two new perissodactyles from the Bridger eocene. =Palwont. Bull. no. 11, 
Jan. 31, 1873, pp. 2; < Proe. Am. Philos. Soc. Phila. xiii, 1873, pp. 35, 36. 

(Spp. nn. Lymnohyus ]videns, Palwosyops fontinalis.] 

Cope, EB. D. On some eocene mammals obtained by Hayden’s geological survey of 1872. 
= Palxont. Bull. no. 12, March 8, 1873, pp. 1-6. 

(Spp. nn. Microsyops vicarius, Antiacodon furcatus, Oligotomus (gen. nov.) cinctus, Paramys leptodus, 

Palzosyops diaconus, Hydachyus implicatus. References to 16 other species. | 

Cope, E. D. On the extinct vertebrata of the eocene of Wyoming, observed by the expedition 
of 1872, with notes on the geology. < Ann. Rep. U. 8. Geol. Sury. Terr. for 1872, 1873, pp. 
545-649, pll. i-vi. 

(Mammals, pp. 546-611; general review of the vertebrate fauna of the eocene of Wyoming, pp. 643-649.) 

Cope, E. D. [Remarks on mammalian remains from the miocene of Colorado.] < Proc. Acad. 
Nat. Sci. Phila. 1873, pp. 419, 420. 

Leidy, J. [Notice of fossil vertebrates from the miocene of Virginia.] < = Proce. Acad. Nat. Sci. 

Phila, 1873, p. 15. 

Leidy, J. [Remarks on the occurrence of an-extinet-hog in America.] < Proc. Acad. Nat. Sci. 
Phila. 1873, p. 207. 

[Doubts the occurrence of Sus in America as an extinct animal.) 

Leidy, J. Department of the Interior. | — | Report | of the | United States geological survey | 

of | the Territories. | F. V. Hayden, | United States geologist-in-charge. .... Volume 

i, | — | Fossil vertebrates. | Part i. | — | Contributions | to the | extinct vertebrate fauna | 

of | the Western Territories. | By | Prof. Joseph Leidy. .... Washington: Government 

Printing Office. 18738. 4°. Tit., 358 pp., pll. i-xxxvii, with 37 ll. expl. 
(Contains ‘‘ Extinct vertebrate fauna of the Bridger tertiary formation of Wyoming Territory ” (mammals, pp. 

27-125) ; ‘‘ Description of remains of mammals from the tertiary formation of Sweetwater River, Wyoming” (pp. 

198-208) ; ‘Description of vertebrate fossils from the tertiary formation of John Day’s River, Oregon” (pp. 210- 

223); ‘ Description of remains of vertebrata from tertiary formations of different Siates and Territories west of 

the Mississippi River” (mammals, pp. 227-2C0); ‘Synopsis of the extinct vertebrata described or noticed in the 

present work” (mammals, pp. 315-338).] 

Marsh, O. C. Additional observations on thé Dinocerata. < Am. Journ. Sci. and Arts, 3d ser 

v, 1872, pp. 293-296. 

Marsh, O. C. New observations on the Dinocerata. < Am. Journ. Sci. and Arts, 3d ser. vi, 

pp- 300, 301. 

Marsh, O. C. Note on the dates of some of Professor Cope’s recent papers [on vertebrate 

fossils from Wyoming]. < Am. Journ. Sci. and Arts, 3d ser. v, 1873, pp. 235, 236, 

Marsh, O. C. Notice of new tertiary mammals. < Am. Journ. Sci. and Arts, 3d ser. v, 1878, 

pp. 407-410. 

[Spp. nn. Orohippus agilis, Colonoceras (nov. gen.) agrestis, Dinoceras lucaris, Oreodon occidentalis, Rhino- 

ceros annectens, R! oregonensis.] 

Marsh, O. C. Notice of new tertiary mammals (continued). < Am. Journ. Sci. and Arts, 2d 

ser. v, 1873, pp. 485-488. 

[Spp. nn. Tillotherium (nov. gen.) hyracoides, Brontotherium (noy. gen.) gigas, Elotherium crassum.} 

Marsh, O.C. On the gigantic mammals of the American eocene. < Proc. Am. Philos. Soc. 

Phila. xiii, 1873, pp. 255-256. 

Marsh, 0. C. On the gigantic fossil mammals of the order Dinocerata. < Am. Journ. Sci. and 

Arts, 3d ser. v, 1873, pp. 117-122, pll. i, ii. 

Marsh, 0. G. Supplementary note on the Dinocerata. < Am. Journ. Sci. and Arts, 3d ser. v, 

1573, pp. 310, 311. 

1874.—Cooper, J. G. Animal life of the Cuyamaca Mountains (California]. < Am. Nat. viii, 1874, 

pp. 14-18. [Two pages devoted to mammals. 

Cope, B.D. Report on fossil vertebrates of New Mexico. < Ann. Rep. Chief of Engineers, 

1874, ii, pp. 591-—. 

[Spp. nn. Ectoganus (g. 2.) gliriforniis, Calamodon (g. n.) simplex, ©. 

Esthonyx (g.n.) bisulcatus, E. burmeisteri, FE. miticulus, Meniscotherium (¢. 

B. molestus, B. elephantopus, Phenacodus omnivorus, P. sulcatus, Oxy wna (g. 

Pachyena (g.n.) ossifraga, Prototomus (g. 0.) viyerrints, P. insidiosus, P. jarrovii, Lymnocyon protenns. J 

arcamenaus, C. novomebicanus, 

_n.) ckamense, Bathmodon simas, 

n.) lapina, O. morsitans, O. forei- 

pata, 
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1874.—Cope, E. D. Report on the vertebrate paleontology of Colorado. < Ann. Rep. U. 8. Geol. . 
Surv. Ter. for 1873, 1874, pp. 427-533, pll. i-viii (mammais). 

[Mammals passim, and pp. 456-459, 461-510, 518-532. Lcxvlophodon galeatus, Symborodon hypoceras, Acera- 

therium mite, Anchitherium exoletum, spp. nn.) 

Cope, BE. D. [Mastodon productus, Steneotiber pansus, spp.nn.] < Proc. Acad. Nat. Sci. Phila. 

1874, pp. 221-223. 

Cope, BE. D. Synopsis of the vertebrata of the miocene of Cumberland County, New Jersey. 
< Proc. Am. Philos. Soc. Phila. xiv, 1874, pp. 361-364. [List of mammals, p. 363—6 species. ] 

Gervais, P. Remarque au sujet du systtme dentaire de ai. < Journ. de Zool. t. 2, Paris, 1874, : 

pp. 434-436, pl. 18, figg. 1-2. ‘ 

Leidy, J. Notice of remains of Titanotherium. < Proc. Acad. Nat. Sci. Phila. 1874, pp. 165, 166, 
223. 

Marsh, O. C. Fossil horses in America. < Amer, Nat. viii, 1874, pp. 289-294, fige. 73-75. 

Marsh, O. C. On the structure and affinities of the Brontotheride. < Am, Journ. Sci. and 
Arts, 3d ser. vii, 1874, pp. 81-86, pll. i, ii. [Sp. nov. Brontotherium ingens. ] i 

Marsh, 0. C. Notice of new equine mammals from the tertiary formation. < Am. Journ. Sci. . 

and Arts, 3d ser. vii, 1874, pp. 247-258, with woodcuts. 
[Spp. nn. Orohippas major, Miohippus (uoy. gen.) annectens, Anchitherium anceps, A. celer, Plichippus (noy. 

gen.) pernix, P. robustus, P. avus, Anchippus»brevidens. } 

Marsh, O. C. Notice of new tertiary mammals. iii. < Am. Jonrn. Sci. and Arts, 3d ser. vii, 

1874, pp. 531-534, “ 
{Spp. nn. Marotherium (noy. gen.) gigas, M. leptonyx, Stylinodon (noy. gen.) mirus, Tillotheriam latidens, 

Elotherium bathrodon.) 

Marsh, O.C. On the structures and affinities of the Brontotheride. < Am. Nat. viii, 1874, 
pp. 79-835, pll. i, ii. 

{Published in part in the Am. Journ. Sci. and Arts, 3d ser. vii, Jan. 1874.] 

Marsh, 0. C. Small size of the brain in tertiary mammals. < Am. Journ. Sci. and Arts, 3d 
ser. vili, 1874, pp. 66, 67. 

Putnam, F. W. [Account of a blackfish taken in Salem Harbor, Mass.] < Bull. Essex Inst. 

vi, 1874, pp. 22-24. ; ' 
Anon. [Notice of fossil walrus skullfrom Accomac Harbor, Virginia.] < Proce. Am. Philos. Soc. 

Phila. xiv, 1874, pp. 17, 18. 

1875.—Cope, B.D. The feet of Bathmodon. < Proce. Acad. Nat. Sci. Phila. 1875, p. 73. 

Cope, E.D. The phylogeny of the camels. < Proc. Acad. Nat. Sci. Phila. 1875, pp. 261, 262. 

Cope, E.D. [On fossil lemurs and dogs from the eoceue deposits of the Rocky Mountains. ] 

< Proc. Acad. Nat. Sci. Phila. 1875, pp. 255, 256. [Sarcolemur, g.n.; Canis ursinus, sp. n. ] 

Cope, E.D. On some new fossil Ungulata. Abstract of remarks made before a meeting of the 

Academy of Nataral Sciences of Philadelphia. =Palwont. Bull. no. 19, June 28, 1875, pp. 

1-4; < Proc. Acad. Nat. Sci. Phila. 1875, pp. 258-261. 
{Spp. nn. Pliauchenia (gen. nov.) humphreysiana, P. vuleanorum, Hippotherium calamarium, Aphelops jame- 

zanus.} 

Cope, E.D. On the antelope-deer of the Santa Fé marls. < Proc. Acad. Nat. Sci. Phila. 1875, 
p- 257. . 

Cope, E. D. On the homologies of the sectorial tooth of carnivora. < Proc. Acad. Nat. Sci. 
Phila. 1875, pp. 20-23. 

Cope, B.D. On the supposed carnivora of the eocene of the Rocky Mountains. < Proce. Acad. 

Nat. Sci. Phila. 1875, pp. 444-448; = Paleont. Bull. no. 20, pp. 1-4, Dee. 22, 1875. 

Cope, B.D. Systematic catalogue of the vertebrata of the eocene of New Mexico collected in 

1874. < Geol. and Geogr. Exp]. W. 100 Merid. April 17, 1875, pp. 1-37. 

(Spp. nn., Ambloctonus (g. n.) sinosus, Prototomus secundarius, P. multicuspis, P. strenuus, Didymictis (g. n.), 
Diacodon (¢. n.) alticuspis, D. celatus, Pelycodus (g.n.) frugivorus, P. anzulatus, Pantolestes chacensis, Opisthoe 
tomus (g.n.) astutus, O. flagrans, Apheliseus (g. n.), Antiacodon mentalis, A. crassus, Hyrachyus singularis, 
Orohippus tapirinus, O. angustidens, O. cuspidatus, Bathmodon latidens, B. cuspidatus. Also, new order Ambly- 
poda proposed. ] 

Cope, E. D. The Wheeler geological survey of New Mexico for 1874. < Am, Nat. x, 1875, pp. 
49-52. [Relates chiefly te extinct mammalia. ] 
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1875.—Coues, BE. The cranial and dental characters of Mephitinz, with description of Mephitis fron- 
tata, n.sp. foss. <Bull. U.S. Geol. and Geog. Surv. Terr. 2d ser. no. i, 1875, pp. 7-15, fig. 

Dana, J.D. Reindeers in Southern New England. < Am. Journ. Sci. and Arts, 3d ser. x, 1875, 
pp. 353-357. 

Elippart, J.H. Discovery of Dicotyles (Platygonus) compressus Le Conte. < Proc. Am. Assoc. 
Adv. Sci. xxiii (meeting for 1874), 1875, pt. ii, pp. 1-6. 

Marsh, 0. C. New order [Tillodontia] of eocene mammals. <Am, Journ. Sci. and Arts, 3d 
ser. ix, 1875, p. 221. 

Marsh, O. C. Notice of new tertiary mammals. IV. < Am. Journ. Sei. and Arts, 3d ser, 1874, 
ix, pp. 239-250. 

{Spp. nn. Lemuravus (tov. gen.) distans, Laopitheeus (nov. gen.) robustus, Tillotherium fod'ens, Dicerathe- 
rium (noy. gen.) armatum, D. nanum, D. adyenum, Anisacodon (nov. gen.) montanus, Diplacodon (noy. gen.) 
elatus, Orohippus uintensis, Thinohyns (nov. gen.) lentus, T. socialis, Agriochexrus pumilus; also noy. genn. 
Mesohippus (type M. bairdi = Anchitherium bairdi Leidy), Eporeodon (type E. occidentalis = Oreodon ocei- 
dentalis Marsh).] 

Marsh, O.C. Reiudeers in Southern New England. < Am. Journ. Sci. and Arts, 3d ser. 1875, 
X, pp. 394, 355. 

[In an article by Prof. J. D. Dana, entitled ‘On Southern New England during the melting of the great gla- 
cier, No. III; reindeers in Southern New England”’.] . 

1876.—Cope, E.D. Fourth contribution to the history of the existing Cetacea. < Proe. Acad. Nat. 
Sci. Phila. 1876, pp. 129-139, pll. iii, iv. 

Cope, B.D. On the geologic age of the vertebrate fauna of the eocene of New Mexico. < Proc. 
Acad. Nat. Sci. Phila. 1876, pp. 63-65. = Palwxont. Ball. no. 21, pp. 1-3, April 26, 1876. 

[Hyracotherium and Coryphodon are identified. ] 

Cope, B.D. On Teniodonta, a new group of eocene mammalia. < Proc. Acad. Nat. Sci. Phila. 
1876, p. 39. 

Cope, E. D. On some supposed lemurine forms of the eocene period. < Proe. Acad. Nat. Sci. 
Phila. 1876, pp. 88, 89. ; 

Cope, E. D. On a new genus [Protolabis] of Camelide. < Proc. Acad. Nat. Sci. Phila. 1876, 

pp. 144-147. [Sp. n. Procamelus fissidens. ] 

Cope, B.D. Note on the genus Calamodon. < Am. Journ. Sei. 3d ser. ix, p. 228. 

Leidy, J. {Remarks on fossils from the phosphate beds of Ashley River, S. C.] < Proce. Acad. 

Nat. Sci. Phila. 1876, pp. 80, 81, 86, 87,114, 115. 
[Among other things, the occurrence of a complete tusk of a walrus is noted (p. 80) and new species of xiphoid 

cetaceans are described—Protoxiphius macrops (p. 87), P. chonops (p. 114), gen. et spp. nn.] 

Marsh, O. C. Notice of new tertiary mammals. V. < Am. Journ. Sci. and Arts, xii, 1876, pp. 
401-404. 

(Spp. nn. Eohippus (gen. nov.) validus, E. pernix, Parahyus (gen. nov.) vagus, Dromocyon (gen. nov.) vorax, 

Dryptodon (gen. nov.) crassus.] 

Marsh, O. C. On some characters of the genus Coryphodon, Owen. < Am. Journ. Sci. and 

Arts, 3d ser. xi, 1876, pp. 425-428, 2 figg. 

Marsh, 0. C. Principal characters of the Brontotherida. < Am. Journ. Sei. and Arts, 3d ser. 
xi, 1876, pp. 335-340, pil. x-xiii. 

Marsh, O. C. Principal characters of the Dinocerata. < Am.Journ. Sci. and Arts, 3d ser. xi, 

1876, pp. 163-168, pll. ii-vi. 

Marsh, O. C. Principal characters of the Tillodontia. < Am. Journ. Sci. and Arts, 3d ser. xi, 

1876, pp. 249-252, pll. viii, ix. 

Marsh, O. C. Recent discoveries of extinct arimals by Prof. Marsh. < Am. Journ. Sci. and 
Arts, xii, 1876, pp. 59-61. 

(Abstract of a lecture before the graduating class of Yale College, given June 3, 1876. Contains a brief résumé 

of the more important results of his paleontological explorations in the Rocky Mountain region.] 
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INDEX TO THE WHOLE VOLUME. 

[Nore.—Subgeneric and subspecific names are treated as respectively generic and specific. Technical names are giveo 

but once, according to generic designation; vernacular names are usually repeated under heads of both substantive and 

adjective.] 

Abert’s Squirrel 735 

Abromys 496, 514 

lordi 509, 514 
Acanthion 388 

Alactaga 466 

Amblyrhiza 422 

American 

Field Mouse 50 

Flying Squirrel 655 

Ground Squirrel 783 

Marmot 912 
Porcupines 386 

- Striped Marmot 872 

Wandering Mouse £0 

Amérique, Marmotte de 912 

Anisonyx 555, 889 
brachiura 902 

rufa 557 

Annulated-taiied Spermophile 886 

Aplodontia 549, 555 

leporina 557 , 889 

Apludontiaz 555 

leporina 557 

Apluodontia 555 

leporina 557 

Arctie Arvicole 189 

Arctomys 641, $89, 909 

alpina 839 

beecheyi 827 
brachiurus 902 

caligatus 924 

columbianus 889, 902 

donglassi £27 

empetra 839, 912 
erytbroglutzus 839 

flaviventer 921 

franklini §81 

griseus 892 

guttatus 848 

hoodi 871 

kennicotti 839 

lateralis $14 

latrans 892 

lewisi 902 

Arctomys 

ludovicianus 892 

marmota canadensis 912 

melanopus 912 

missouriensis &92 

monax 911, 924 

ochanaganus 928 

okanaganus 924 

parryi 839 

pheognatha 839 

pruinosus 924 

richardsoni 848 

rufa 557 

tridecemlineatus 871 

vetus 933, 948 

Arizona Mole Mouse 109 

Artemisia Hare 328 

Arvicola7, 31, 43, 111, 131, 149, 153, 
207,.209, 218, 237, 243 

alborufescens 157 

amphibius 149, 153 

apella 219 

arvalis 149 

austerus 149, 210 

borealis 157, 196, 197 

breweri 157 

californica 157 

cinnamomea 211 

curtatus 215 

dekayi 142 

didelta 947 

drummondii 192 

edax 157 

emmonsii 51 

ferruginea 36 

floridana 14 

fulva 142 

gapperi 136, 142 

gossii 235 

groenlandicus 246 

haydeni 211 

hiatidens 947 

helvolus 241 

hirsutus 157 

Arvicola a 

hispidus 36 

hortensis 36 

hudsonia 246 

involuta 947 

longipilis 156 

longirostris 157 

modesta 157 

montana 157 

nasuta 157 

nuttalli 91 

occidentalis 157 

oneida 157 

oregoni 149, 207 

oryzivora 113 

palustris 156 

pauperrima 215 

pennsylvanica 149, 153, 156, 

219 

pinetorum 219 

quasiater 226 

richardsoni 204 

riparius 149, 156, 185, 204 

rubricatus 192 

rufescens 157 

rufidorsum 157 

scalopsoides 219 

sigmodus 947 

speothen 947 

tetradelta 947 

texiana 36 

townsendi 185 

trimucronatus 241 

trowbridgei 157 

xanthognathus 156, 197, 205, 

206 

Arvicolingw 1,2, 3,4, 131 

Ascomys 609, 611 

borealis 624 

bulbivorus 626 

bursarius 612 

canadensis 612 

douglasii 626 

drummondii 613 
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Ascomys 

mexicanus 617 

rufescens 624 

talpoides 623 

townsendii 624 

umbrinus 628 

Ash-colored Rat 24 

Assapan 655 

Assapanick 655 

Audubon’s Hare 328, 332 

Awingnak 246 

Aztec Mouse 100 

Baird’s Hare 310 

Barking Squirrel 
Missouri 892 

Western 902 

Bear Poreupine 389 

Beaver 433, 434 

fossil 423 

Beechey’s Spermophile 829 

Bereifte Murmelthier 924 

Bidvre 434 

Black-eyed Mouse 102 

Black Squirre) 707 

Botta, Beureuil de 776 

Brazilian 

Squirrel 756, 757 

Hare 348 

Brown Squirrel, Small 673 

Burrowing Squirrel 902 

Bushy-tailed Rat 24 

Cachin Gélé 757 

Californian 

Gray Squirrel 731 
Ground Squirrel 827, 929 
Hare 357 

Lined-tailed Spermophile 827 

Californie, Ecureuil de la 750, 832 
Calomys 43, 45 

aureolus 91 
Camas Rat 613 

Campagnol 156 

Canada 

Hamster du 612 

Poreupine 388 

Pouched Rat 612 

Rat 468, 612 

Canadian 

Gerbil 468 

Hamster 613 

Jerboa 468 

Canadische Hiipfmaus 468 
Capistrate gris 717 

Capybara 419 
Caroline, Eeureuil gris de la 701 
Castor 251, 432 

americanus 434, 445 

canadensis 433,444 447,448,449 
issiodorensis 446 

Castor 

europeus 434 

fiber 433 

tortus 449 

zibethicus 254 

Castor 

Beaver 434 

d@’ Europe 434 

du Canada 434 

Castoridz 427,944 

Castorinz 549 

Castoroides 419 

ohioensis 423, 943 

Castoroididie 415 

Central American Hare 349 

Cercolabes 385 

Chetomys 388 

Chalicomys nebrascensis 451 

Chestnut-faced Gopher 616 

Chestnut-cheeked Meadow Mouse 
197 

Chickaree 672 

Eastern 672, 674 

Frémont’s 673, 679 

Richardson’s 673, 677 

Western 673, 678 

Chief Hare 407 

Chien, Petit 892 

Chilotus 149, 152, 153, 207 

oregoni 207 

Chinchilla 421 

Chipmunk 783,793 - 

Common 782 

Gila 794,796 
Harris’s 810 

Northern 793, 794 

Pale 793, 795 

Rocky Mountain 793, 795 
Say’s 814. 

Townsend’s 794, 796 

Chipping Squirrel 783 

Citillns 819 : 

mexicanus 868 

Collie’s Squirrel 738 

Colobotis 819, 821, 825 

empetra 825 

erytbroglutieus 825 

kodiacensis 825 

richardsoni 825 

townsendi 825 

Colonymys 938 

celer 938, 944 

Common Chipmunk 782 

Cotton 

Rat 36 

Mouse 76 

Cricetodipus 496, 515 

flavus 516,518 

parvus 519 
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Cricetus 611 

bursarius 612 

myoides 51 

talpoides 623 
Cuniculus 243, 282 

groenlandicus 246 

hudsonius 246 

torquatus 246 
Cynomys 641, 8&9 

columbianus 908, 909 

grisea 892 

gunnisoni 902 

Indovicianus 892, 898 

socialis 892 

Deer Mouse 50, 468 

Deilemys 31 

toltecus 31,36 

Desert 

Hare 332 

Mouse 88 

Diplostoma 609, 611, 621 

alba 612 : 

bulbivorum 626 

fusca 612 

Diplostome 

blanche 612 

brun 612 

Dipodide 462, 464 

Dipodine 455, 464 

Dipodomyina 494 

Dipodomyins 494, 495, 521 

Dipodomys 521, 537, 538 

agilis 540 

beermanni 540 

montanus 541 

ordi 541 

philippi 540 

phillipii 540 

phillippii 540 

phillipsi 540 

phillipsii 540 

phillipsi ordi 541 

wagneri 540 
Dipus 465 

americanus 468 

canadensis 467 

hudsonius 467 

labradoricus 468 

labradorius 468 

leonurus 468 

megalops 468 
soricinus 468 

Douglass’s Spermophile 829 

Dusky-footed Wood Rat 19 
Eastern ‘ 

Chickaree 672, 674 

Striped Spermophile 871 

Echinoprocta 386 

rufescens 389 
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Eeureuil 

a ventre doré 750 

qd Adolphe 743 

de Botta 776 

d@’Hudson 673 

de la Californie 750, 832 

de la fédération 872 

du Pylade 744 

gris de la Caroline 701 

Suisse 783 
Eichhorn, gesellige 77 

Eligmodontia 43 

Erdeichhorn 783 

Erethizon 386 

cloacinus 398, 948 

dorsatus 388, 389, 394, 396 

epixanthus 389, 391, 395, 397 
rufescens 389 

Eueastor 449 

tortus 449, 451, 944 

Enulagos 282 

Euniys 946 

elegans 946 

loxodon 946 

Euneomys 118 

chinchilloides 119 

‘European Rabbit 367 

Evotomys 131 

gapperi 142 

glareola 139 

rutilus 136 

Extinct ... . See the species. 

Fédération, Heureuil de la 872 

Federation Squirrel 672 

Fiber 251 

osoyoosensis 255 

zibethicus 254 

Field Mouse, American 50 

Fire-bellied Squirrel 746 

Flying Squirrel 655 
American 655 

Greater 655 
Northern 655, 656 

Severn River 655 

Southern 655, 656 

Fort Yuma Spermophile 863 

Fossil .. . . See the species. 

Fox Squirrel 717 

Northern 718 

Southern 717,719 

Western 718, 720 

Franklin’s Spermophile 881 

Frémont’s Chickaree 673, 679 

Gabb’s Hare 349 

Gauffre 613 

Gaufre 613 

Geomyide 491, 492, 601, 607, 947 

Geomyine 609 

Geomys 609, 611 

Geomys 

—  bisuleatus 947 

borealis 624 

breviceps 612 

bulbivorus 626 

bursarius 612 

canadensis 612 

castanops 616 

cinereus 612 

clarkii 616 

douglasii 626 

drummondii 613 

fuliginosus 626 

fulvus 628 

heterodus 619 

hirsutus 619 

hispidus 619 

mexicanus 617 

oregonensis 612 

pineti 615 

pinetis 615 

rufescens 624 

tal poides 623 
townsendii 624 

tuza 615 

umbrinus 628 

unisulcatus 624 

Geomys des pins 615 

Georgia 
Hamster of 615 

Undescribed little quadruped 

of 615 

Georychus 237, 243 

greenlandicus 246 

helvolus 241 

hudsonius 246 

trimucronatus 241 

Gerbil 

Canadian 468 

Labrador 468 

Gerbille 

aux yeux noirs 468 

de la baie d’Audson 468 

du Canada 468 

queue de lion 468 

soricine 468 

Gerbillinze 463 

Gerbillus 465 

brachyurus 468 

canadensis 467 

daviesii 468 

hudsonius 467 

labradorinus 468 

leonurus 468 

macrourus 468 

megalops 468 

soricinus 468 

sylvaticus 468 

Gesellige Eichhorn 778 

1085 

Gila Chipmunk 794, 796 

Glires duplicidentati 949 

Glis 909 

canadensis 83), 912 

monax 911 

marmotta americanus 912 
Gofter 613 

Golden-bellied Squirrel 753 

Golden Mouse 91 

Gopher 615 

Chestnut-faced 616 
Pecos 616 

Striped 872 

Grand Guerlinguet 757 

Greater Flying Squirrel 655 

Gray-headed Spermophile 881 
Grayson’s Hare 347 

Gray Squirrel 700 

California 731 

Lesser 701 

Northern 700,701 

Small 673 

Southern 701,704 

Yucatan 795 

Groand-hog 912 
Ground Squirrel 783, 839 

American 7233 

Leopard 872 

Californian 827, 829 

Oregon 827 

Prairie 872 

Striped and Spotted 872 

Guerlinguet 757 

grand 757 

petit 757 

Gymnoptychus 945 

chrysodon 945 

minutus 945 
nasutus 945 

trilophus 945 

Habrothrix 43, 45 

Hamster, Canadian 613 

de Virginie 615 

du Canada 612 

of Georgia 615 

Haplodon 555 

ealifornicus 557 

leporinus 557 

rufus 557, 598, 599 

Haplodontide 543, 549 

Haploodon 555 

Haploodontidse 549 

Hapludon 555 

Hare 

Audubon’s 328, 332 

Californian 357 

Central American 349 

Desert 332 

Gabb’s 319 
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Hare 

Grayson’s 347 

Little Chief 407 

Marsb 360 

Northern Jackass 350 

(name) 369 

Polar 288 

Prairie 297 

Sage 328 
Southern Jackass 350 

Varying 304 

Water 364 

Wood 327 

Hare-tailed 

Mouse 246 

Rat 246 

Harris’s Chipmunk 810 

Harvest Mouse 123 

Heliscomys 936 

vetus 936, 944 

Hemiotomys 149 

Hernandez, Tucan of 617 

Hesperomys 31, 43, 45, 111, 120 
americanus 51 

aureolus 91 

austerus 51, 73, 74 

aztecus 100 

boylii 51, 74 

californicus 98 

campestris 51 

carolinensis 124 

cognatus 51 

eremicus 88 

gambeli 51, 70,71, 75 

gossypinus 76 

gracilis 51,74 

humilis 123 

indianus 51 

lecontii 124 

leucogaster 108 

leucopus 50 
loxcdon 946 

maniculatus 51 

melanophrys 102 

mexicanus 102 

michiganensis 94 
myoides 51, 66,74 

nebrascensis 79 

nuttalli 91 

palustris 113 

parasiticus 98 

polionotus 51 

sonoriensis 79 

texanus 51, 69 

toltecus 36 

Heteromyina 494 

Heteromyine 491, 495 

Heteromys 490, 494, 495, 497 

adspersus 494 

Heteromys 
albolimbatus 497 

desmarestianus 497 

irroratus 497 

melanoleucus 497, 515 

Hoary Marmot 924 

Holocheilus 43, 45. (See under Sig- 
modon, in index, for impor- 

tant erratum.) 

Hood’s Marmot 872 

Hudson’s Bay Lemming 246 
Hudson’s Rat 246 

Hiij:{maus 

Canadische 468 

Kleinképfige 468 

Labradorische 468 

Hydrocherus 420 

Hydrolagus 282 

aquaticus 364 

palustris 360 
Hydromys 462 ; 

Hypudeus 43, 105, 131, 149, 237 

gapperi 142 
gossypinus 76 

leucogaster 105, 107, 108 

riparius 156 

Hystricidee 379, 948 

Hystricomorpha 948 

Hystrix 385, 386 

cristata 397 

dorsata 388 

hudsonis 389 

hudsonius 389 

pilosus 389 

venustus 397, 948 

Taculus 465 

Ietidomys 821, 826 

franklini 826 

mexicanus 826 

pallidus 826 

tereticaudus 826 

tridecemlineatus &26 

Isodelta speothen 947 

Ischyromidze 944 

Ischyromys 944 

typus 944 

Ischyromyidz incerte sedis 945 

Jackass Hare 350 

Jaculidz 455 

Jaculina 455 

Jaculine: 455, 464 

Jaculus 465 

americanus 468 

hudsonius 467 

labradorius 468 

Jacvlvs 465 

Jerboa 

Canadian 468 

Labrador 468 

MONOGRAPHS OF NORTH AMERICAN RODENTIA. 

Jumping Mouse of Canada 468 
Jumping or Labrador Mouse 468 ~ 

Kennicott’s Spermophile 866 

Kleinképfige Hiipfmaus 468 

Kdésselwisslar 783 

Labrador 

Gerbil 468 
Jerboa 468 

' Jumping Mouse 468 

Rat 463 
Labradorische Hiipfmaus 468 
Lagidium 422 
Lagomyidx 399 
Lagomys 407 

minimus 407 

princeps 407, 412, 413 

Lagostomus 420 
Large Northern Meadow Mouse204 
Lemming, Hudson’s Bay 246 

Lemmus 7, 149, 237, 251, 243 

floridanus 15 
hudsonius 246 

ungulatus 246 
zibethicus 204 

Leopard 

Ground Squirrel 872 
Marmot 872 j 

Leopard Spermophile 872 

Leopardenziesel 872 

Leporida 265, 267, 373, 949 

Lepus 282 

albus 288 

americanus 283, 304, 323,327 . 

aquaticus 285, 364 

arcticus 283, 288 

arizons® 284, 332 

artemisia 328 

artemesiacus 328 

auduboni 284, 328 

bachmani 328 

bairdi 283, 304 
bennetti 357 

borealis 288, 304 

brasiliensis 284, 348 

californicus 284, 357 

callotis 284, 350, 351 

campestris 283, 297, 304 

canescens 288 

cuniculus 364, 367 

douglassi 360, 364 
flavigularis 350 

- gabbi 349° - 

glacialis 283 
graysoni 234, 347 

hibernicus 288 

hudsonius 304 
longicaudatus 369 

magellanicus 369 
mexicanus 350 

9 
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~ Lepus 
nanus 304, 327 

nigricandatus 350 

nuttalli 284, 328, 330 
palustris 285, 360 
richardsoni 357 

sylvaticus 284, 327, 340 
tapeti 348 

texensis 284 

texianus 350, 351 

timidus 283, 288 

townsendi 297 

trowbridgei 284, 344 

 variabilis 288, 297, 304 

virginianus 283, 297, 304, 307 

washingtoni 283, 304 
Lesser Gray Squirrel 701 

Lewis’s Marmot 902 

Lined-tailed Spermophile 826 
Louisiana Marmot 892 

Lunaguy 246 

Litthe 

Chief Hare 407 

Harvest Mouse 123 

Northern Meadow Mouse 196, 

197 

Macrocolus 521 
halticus 540 

Macroxus 666 

adolphei 741 

estuans 756 
aureogaster 750 

boothiz 742 
brunneoniger 766 

californicus 827 

collizi 738 

collizi “var. 1” 746 

dimidiatus 773 

dorsalis 746 

flaviventer 757 
fraseri 763 

famigatus 768 

gerrardi 766 
griseoflavus 753 
griseogena 757 

guerlingus 757 
ignitus 766 

irroratus 757 
kuhlii 757 
leucogaster 757 

leucops 753 
Jndovicianns 718 

maurus 746 

melania 701, 746 

middellinensis 763. 

morio 750 

nicoyana 742 

nigrescens 746 

pusillus 756 

Macroxus 

pyladei 741 

teniurus 763 

vulpinus 717 

xanuthotus 766 

Myoxus striatus 782 

Marmot 

Hoary 924 

Hood’s 872 

Leopard 872 

Lewis’s 902 

Louisiana 892 

Maryland 912 

Prairie 892 

Quebec 912 

Rocky Mountain 921 

Striped American 872 
Marmotte 

@ Amérique 912 

du Missouri 892 

Marmotte of America 912 

Marsh Hare 360 

Maryland Marmot 912 
Massacus 255 

Meadow Mouse 210 

Chestnut-cheeked 197 

Large Northern 204 
Little Northern 196, 197. 
Oregon, 207 

Pennsylvania 156 

Townsend’s 185 

Wilson’s 149, 156 

Mérione du Canada 468 

Mériones 465 

Meriones 465 

acadicus 468 

americanus 468 

canadensis 468 

hudsonicus 467 

Jabradorius 468 

Jabradorus 468 

microcephalus 468 

nemoralis 468 

Mexican 

Hare 350 

Spermophile 868 
Mexicanische Taschenmaus 617 

Michigan Mouse 94 
Microtus 149 

Misothermus 243 

torquatus 246 — 
Missouri 

Barking Squirrel §92 

Mole-mouse 108 

Prairie Dog 892 

Marmotte du 892 

Mole-mouse 

Arizona 109 

Missouri 108 

1087 

Monax 912 

gris 912 
Mouse 

American Field 50 

American Wandering 50 
Aztec 100 

Black-eyed 102 

Cotton 76 

Golden 91 

Hare-tailed 246 

Little Harvest 123 

Parasitic 98 

Red 91 

Prairie Meadow 210 

Red-backed 142 

Rice-field 113 

Western Prairie 79 

White-footed 50 

Mures 6 

eunicularii 149 

soporosi 909 

Muride 1, 464, 946 

Murine 1, 2, 3, 4,6 

Murmelthier, Bereifte 924 

Mus 7, 43, 105, 111, 120, 149, 237, 

243, 251, 465, 609, 909 

agrarius 51 

americanus 51 

amphibius 149 

arvalis 149 

aureolus 91 

bairdii 94 

bursarius 612 

californicus 98 

canadensis 467 

carolinensis 124 

cinereus 24 

decumanus 935 

empetra 912, 839 

floridanus 14 

greevlandicus 246 

hudsonias 246 

humilis 123 

labradorius 468 

lecontii 123 

lemmus 149 

lenensis 246 

leucopus 51,79 

longipes 467 

ludovicianus 612 

michiganensis 94 
missouriensis 108 

monax 911, 912 

noveboracensis 51 

palustris 113 

rutilus 136 

saccatus 612 

sylvaticus var. 51 

torquatus 246 
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Mus 

tuza 615 

zibethicus 254 
Musculus 43, 45 

leucopus 51 

Musk Beaver 255 

Muskrat 255 

Musquash 245 

Mynomes 149, 153 
pratensis 149, 153, 156 

Myocastor 251 

zibethicus 254 

Myodes 131, 149, 237, 243 

albogularis 241 

cooperi 235 

greenlandicus 246 

helvolus 241 

hudsonius 246 

obensis 241 

torquatus 246 

trimucronatus 241 

Myomorpba 946 

Myonomes 152, 153 

riparius 156. 

townsendi 185 

xanthognathus 197 

Mysops 936 

fraternus 937, 944 

minutus 937, 944 

Myoxus7 

drummondii 2 

Neotoma 7, 45 

Neotoma 45. (See under Sigmo- 

gon, in index, for important 

erratum.) 

cinerea 14, 24 

drummondii 24 

ferruginea 14, 22,23 

floridana 14, 15, 18, 19 

fuscipes 14, 19,22 

magister 29, 946 
mexicana 15 

micropus 15 

occidentalis 24 

Neotoma, fossil 29 

North American Pika 407 

Northern 

Chipmunk 793 

Vlying Squirrel 653, 656 
Fox Squirrel 718 

Gray Squirrel 700, 701 

Meadow-mouse 196, 197, 204 

Varying Hare 304 

Ochetodon 45, 120 

humilis 123 

longicauda 126 

mexicanus 128 

montanus 130 

Ogotoma 407 

Ondatra 251, 255 

americana 255 

zibethieus 255 

Onychomys 43, 45, 105 

leucogaster 108 

torridus 109 

Oregon 
Ground Squirrel 827 

Meadow-mouse 207 

Orizaba Squirrel 763 
Oryctolagus 282 

Oryctomys 621 
bottz 626 

Oryzomys 43, 45 

palustris 113 

Otocolobus 819 

Otognosis 515 

flava 516 

longimembris 519 
Otospermophilus 819, 821 

beecheyi 825 

douglassi 825 

grammurus 825 
Oxymicterus 43, 45 
Quachil 619 

Quadruped of Georgia, unde- 

scribed little 615 

Quebec Marmot 839, 912 

Quimichpatlan 655 

Palocastor 451 

nebrascensis 451 

Paleolagus 373 

agapetellus 375, 949 

haydeni 373, 949 
triplex 375, 949 

turgidus 373, 949 
Pale 

Chipmunk 793, 795 

Striped Spermophile 872 
Panolax 376 

sanctie-fidei 376, 949 

Paramys 933 

delicatior 934, 943 

delicatissimus 935, 943 

delicatus 934, 943 

leptodus 934, 943 

relictus 932 

robustus 934, 943 

undans 935 

Parasitic Mouse 98 
Parry’s Spermophile 839 

Pecos Gopher 616 

Pedetidx 462 

Pedetine 464 

Pedomys 149, 152, 153, 209 
austerus 210 

cinnamomeus 211 

curtatus 215 

haydeni 211 

Pennsylvania, Meadow-mouse of 

156 
Perognathidina 494, 495 
Perognathus 490, 495, 496 

bicolor 515 

fasciatus 500 

flavus 516 : 
hispidus 513, 514 
mollipilosus 509 
monticola 509, 511 
parvus 504, 519 

penicillatus 504 

Phyllotis 43 — 

Peruvian Squirrel 768 

Petit Guerlinguet 757 
Chien 892. 

Pika, North American 407 

Pinemys 149, 218 

pinetorum 219 

Pitymys 152, 153, 218 

didelta 947 

pinetorum 136, 149, 219 
quasiater 226 

tetradelta 947 

Pocket Gopher 613 

Pocket Mouse 

Fasciated 500 

Hispid 513 
Honduras 515 

Least 519 

Mountain 509 

Tuft-tailed 504 
Yellow 516 

Polar Hare 288 

Polatouche d’Amérique 655. 
Pore-épic 389 

Poreupine 

Bear 389 

Canada 388 

Poreupines, North American 386 
Pouched = 

Rat 613 

Canada 612 

Southern 615 

Prairie Dog 892 

Missouri 892 

Short-tailed 902 

Western 902 

Prairie 

Ground Squirrel 872 
Hare 297 

Marmot 892 

Meadow-mouse 210 

Squirrel 292 

Squirrel, Striped 872 

Praotherium 376 

palatinum 377 

Psammomys 149, 218 

pinetorum 219 
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Pseudostoma 609, 611 

borealis 624 

bulbivorum 626 

bursarius 612 

castanops 616 

douglasii 626 

floridana 615 

fulvus 628 

hispidum 619 

mexicana 617 

talpoides 623 

umbrinus 628 

Pseudostome 4 bourse 612 

Pseudostomidse 491, 609 

Pseudotomus 946 

Pseudotomus hians 946 

Pteromys 653 

alpinus 655 

hudsonius 655, 67(, 682 

oregonensis 655 

sabrinus 655 

volucella 655 

Rabbit. See Hare 

European 367 

Gray 327 

Jackass 350 

(name) 369 

Wood 327 

Rati 2 

Ash-colored, with hairy tail, 
of Rocky Mountains 24 

Canada 468, 612 

Hudson’s 246 

~“Hare-tailed 246 

Labrador 468 

Musk 255 

Musqué 255 

Pouched 612 

Southern Pouched 615 

Red Mouse 91 

Red-backed Mouse 142 

Red-bellied Squirrel 750 

Reithrodon 45, 118, 120, 121 

carolinensis 124 

chinchilloides 119 

cuniculoides 119 

humilis 123 

lecontei 124 

longicauda 126 

megzlotis 124 

mexicanus 128 

typicus 119 

Rheithrosciurus 666 

Rhinosciurus 666 

Richardson’s 

Chickaree 673, 677 

Spermophile 848 

Rice-field Mouse 113 

69 M 

Rocky Mountain 

Chipmunk 793 

Hairy-tailed Rat 24 

Lined-tailed Spermophile 826 
Marmot 921 

Varying Hare 310 

Saccomyid 481, 492, 609 

Saccomyina 488, 491, 609 

Saccomyoidea 489, 493 
Saccophorus 609, 611 

albus 612 

borealis 624 

bursarius 612, 614 

botte 626 

mexicanus 617 

pineti 615 

quachil 619 

talpoides 623 

Sage Hare 32k, 330 
Salamander 613, 615 

Sand Rat 613 

Say’s Chipmunk 814 

Scapteromys 43 

Seinravus 925, 936, 944 

nitidus 935, 944 

parvidens 936, 944 

undans 935, 944 

Sciuridx 637, 943 

incerte sedis 944 

Sciuromorpha 943 

Sciuropterus 640, 653 

hudsonius 655, 656 

voluce}la 653, 655, 656 

Sciurospalacini 609 

Sciurospalacoides 609 

Sciurus 641, 653, 666, 779 

aberti 671, 732, 737, 738 
acrobates 655 

zstnans 672, 756, 757, 759, 701, 

762 

alberti 735 

albipes 741 

americanus 782 

arizonensis 738 

asiaticus 793 

atroventris 718 

auduboni 718 

aureigaster 671, 750, 752, 753 

belcheri 673 

boothiz 671, 741, 745, 746 

bottz# 773, 776 

brasiliensis 756 

californicus 827 

ealycinus 931, 943 

eapistratus 717 

carolinensis 671, 700, 701, 706, 

712, 715, 716, 783 

carolinus 6738 

castanonotus 735 

1089 

Sciurus 

castanotus 735 

chrysurus 757 

cinereus 671,700,717, 718 
celarkii 777 

collixi 672, 738, 741 
deppei 701 

dimidiatus 773 

dorsalis 746 

douglassi 670, 673, 678 
ferruginiventris 750 

fossor 672, 731, 733, 734 
fremonti 670, 673, 679 

faliginosns 701 

fuscovariegatus 741 

gerrardi 672, 766, 767, 768 

gilvigularis 757 

grammurus 826 

griseocaudatus 746 

guerlingns 757 

guianensis 756 

heermanni 731 

hoffmanni 757 

hudsonius 655, 670, 672, 673, 

700 

hypopyrrhus 672, 746, 749, 750 

hyporrhodus 757 

igniventris 768 

intermedius 742 

langsdorffi 768 

lanuginosus 673 
lateralis 814 

leporinus 731, 738 

leucogaster 750 

leucops 671, 753, 756 

leucotis 671, 700, 701 

lewisi 886 

limitis 718 

ludovicianus 671, 718, 720 

lysteri 783 

macroura 718 

macroureus 718 

macrourus 718 

magnicaudatus 718 

mexicanus 868 

migratorius 70L 

minor virgatus 793 

mollipilosus 673 

nebouxii 773 

niger 671, 700, 717, 719, 721 
nigrescens 746 

occidentalis 718 

oeulatus 738 

panolius 932,943 

pennsylvanicus 700 

pusillus 756 

pyrtrhonotus 768 

quadrivittatus 793 

rarissimus, ete. 868 
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Sciurus Southern Spermophilus 

relictus 932, 943 Pouched Rat 615 tereticaudus 821, 863, 864 5 

richardsoni 670, 673, 689, 697, Varying Hare 304, 307 townsendi 848, 849, 850 

700, 741 Spalacopodidw 385 tridecemlineatus 821,871, 872, 

rigidus 742 Spermatophilus 819 874, 876, 877 

rubicaudatus 718 Spermophila 819 Squirrel 
rubrolineatus 673 Spermophile Abert’s, 735 

rufiventer 718 Annulated-tailed 886 American Flying 655 

rufiventris 717 Beechey’s &29 American Ground 783 

rufobrachiatum 886 Californian Lined-tailed &27 Barking 892 

rufoniger 672,757, 758,762, 763 Douglass’s Lined-tailed 827 Black 717 

sabrinus 655 Eastern Striped 871 Brazilian 756, 757 

sayi 718 Fort Yuma 863 Burrowing 902 
socialis 778 Franklin’s 881 California Gray 731 

stramineus 768 Gray-headed 881 Chipping 783 
striatus 782,793 Line-tailed 826 Collie’s 738 

subauratus 718 Mexican 868 Federation 872 

suckleyi 673 Pale Striped 872 Fire-bellied 746 
tamaulipensis 868 Parry’s 839 ” Flying 655 
tephrogaster 671, 763, 765 Rayé 872 ; Fox 717 

texianus 717 Richardson’s 848 Golden-bellied 753 

townsendi 673 Rocky Mountain Lined-tailed Gray 700 

tricolor 768 826, 827 , Greater Flying 655 

tridecemlineatus 871 Short-tailed 860 Ground 783, 839 

uthensis 793 Sonoran 864 Prairie Ground 872 
variabilis 672, 768 Striped 871 Leopard Ground 872 

variegatoides 746 Townsend’s 848 Lesser Gray 701 

variegatus 717,741 Spermophilas 641, 819, 889 Missouri Barking 892 

varius 741 annulatus 821, 886 Northern Gray 700,701 

volans 655 armatus &49 Northern Flying 655, 655 

volucella 655 beecheyi 827, 829 Northern Fox 718 
vulgaris 672 buckleyi 827 Orizaba 763 
vulpinus 701, 717 elarkii 777 Peruvian 768 
yucatanensis 671,705 eouchii 827 Prairie 892 

Severn Flying Squirrel 655 douglassi 827, 829 Red-bellied 750 

Sewellel 557 _ elegans 849 Severn River 655 
Short-tailed > empetra 821, 839, 843 Small Brown 673 

Prairie-dog 902 ery throglutzeus 839, 841 Small Gray 673 

Spermophile 860, 862 franklini 821, 881, 884 Southern Flying 655, 656 

Showtl 557 grammurus 821, 825, 826, 827, Southern Gray 701, 704 

Siffleur 912 830 Southern Fox 717,719 

Sigmodon 31, 33, 35, 39, 45 guttatus 849 Striped 782, 783 
Sigmodon 31, 45. (Importanterra- harrisi 810 Striped Prairie 872 

tum on p. 45. Transfer this hoodi 872 Varied 741 

name and Neotoma to left kodiacensis 839, 840 Western Barking 902 
side of the vertical bar, and lateralis 814 Western Fox 718, 720 

bring Holocheilus to the ludovicianus 892 Yueatan Gray 705 

right.) macrurus 827 Sphiggurus 388 
berlandieri 36 mexicanus 821, 864, 868 Sphingurine 385 

hispidus 36 mollis 821, 825, 860 Steneofiber 451 

Sigmodontes 6, 7 obsoletus 821, 826, 866 Steneofiber nebrascensis 451, 453, 

Small ; pallidus 872 944° 
Brown Squirrel 673 parryi 821, 839, 841 Steneofiber pansus 453, 455, 944 

Gray Squirrel 673 phenoguatha 839 Stereodectes tortus 912 
Sonoran Spermophile 864 phzognatha 839 Striped 
Southern quadrivittatus 793 American Marmot 872 

Flying Squirrel 655, 656 richardsoni 821, 825, 848, 849, and Spotted Ground Squirrel 
Fox Squirrel 717, 719 851 872 
Gray Squirrel 701, 704 spilosoma 821, 826, 864 Gopher 872 



INDEX TO THE WHOLE VOLUME. 

Striped 

Prairie Squirrel 872 

Spermophile 871 

Spermophile, Eastern 871 

Spermophile, Pale 872 

Squirrel 782, 783 

Suisse 783 

Swamp Rabbit 364 

Sylvilagus 282 

artemisia 328 

bachmani 328 

nanus 327 

Synaptomys 228 

cooperi 235 = 

: yossii 235 
Synetherus 385, 387 

Synetherinz 385 
Tamia hudsonia 673 

Tamias 641,779 

americana 782 

asiaticus 782, 793, 797, 870 

borealis 782, 793 

cooperi 794 

dorsalis 782, 794 

harrisi 782, 810, 812, 813 
hindsii 794 

lateralis 7&2, 814, 817 

lawvidens 932, 943 

lysteri 783 

minutus 793 

pallasi 793 
pallidus 782, 793 

quadrimaculatus 794 

Tapeti 

brasiliensibus 348 

Tascbenmaus 613 

Mexicanische 617 

Taxymys 938 

Incaris 938, 944 

Tenotis 779 

Teonoma 7 

Thomomys 609, 621 

borealis 624 

botte 626 

bulbivorus 626, 628 

clusius 628 

douglassii 626 

fulyus 624, 628 

laticeps 626 

rufescens 624 

talpoides 623, 625, 626 

umbrinus 628 

“Tillomys 938 

parvus 939, 944 

senex 938, 944 

Tlamototli 868 

Townsend’s 

Chipmunk 794, 796 

Meadow-mouse 185 

Spermophile 848 

Tricium 373 

anne 373 

avunculus 373 

paniense 375 

Trogontherium 431, 450 

ohioensis 423 

quadrivittatus 782, 793, 806,| Trowbridge’s Hare 344 
807 

rubrolineatus 673 

striatus 782, 783, 788, 792, 793 

townsendi 782, 794 

Tapeti 282, 348 

brasiliensis 348 

Tuca 617 

Tucan of Hernandez 617 

Tugan 617 

Tuza 617 

Undescribed little quadruped of 

Georgia 615 

1091 

Urson 389 

Varied Squirrel 741 

Varying Hare 304 

Vesperimus 43, 45 

americanus 51 

aureolus 91 

aztecus 100 

californicus 98 

eremicus 88 

gossypinus 76 

leucopus 50 

melanophrys 102 

michiganensis 94 

sonoriensis 79 

Virginie, Hamster de 615 
Viscachas 421 

Wandering Mouse, American 50 

Wapiskooseesick 246 

Water Hare 364 

Western 

Barking Squirrel 902 
Chickaree 673, 678 

Fox Squirrel 718, 720 

Prairie Dog 902 

Varying Hare 309 

Whistler 924 
White-footed Mouse 50 

Wilson’s Meadow-mouse 149, 156 

Wishtonwish 892 

Wood Hare 327 

Wood Rat 14 

Bushy-tailed 24 

Dusky-footed 19 

Woodehuck 911, 912 

Xerus 641 
Yucatan Gray Squirrel 705 

Zapodide 455 

Zapus 465 

hudsonius 467, 476, 479 

Zibethratze 255 

Note.— Whole vol. pub. Aug. 1877. 

(Ne part previeusty issucd,) 















Pe larviey ap yin uit tay th 3 OF bd oY Ee Shot + bo ee) Fm x yi * DOD op 9,00 0-0 > h >» om We mew nthe pe bho Ph ehhh heh vm ee edie ; ALAA AY 
Aries ‘ aa Cees See ET SMITHSONIAN INSTITUTION LIBRARIES 

x a etree eer PMMA AA Va I WET PT TTT 

Soe : | WM | | |) | | | 
‘ 3 | | I peter ieee: 9088 00717 1044 PCR yr Ye 

ene kbar 
Vib atwa nee hes 

Pere are he et 
ACF 
Shh Re 

Wet er ebat eben heel 

Roce 
nee 
ct eh ee eh bet eer heen 

ebberiebhaebt te ue ee RAR GT REDE ASE AE bE Rh he nikhee beebeh babe ber 
mhee hehehe PERE SOC} SY BARE DEED ADDED BYR HDS Vn b en ee 

Phe R PE DEARD ER EDL SPE SMASEDEM OD bESbOht hPL PD DORR hE hE vee 
FeebeB bt etbi te epee che sebee re bby hLOARE ADE SHEATH OEP DS GOOn 

bhthe bebe rth eebt 
tbh eeeieer 

wee eee ve 

nos ie ine 
Piaes 

Tas wee “ f 
FUNG H ELE Dew E TEEN SRS a Boorse Ale Wry ys LALA ANY 

Pees WI MSEE DEMOED SOSH SE) PO RUL LED SE) EVES SEN se eee wel’ sess bevy tase ry sy Be eas Cee f 
VOT SESE 66) O65 + 0 Oe A SP nad Nice bene 

DS p ewes by Ve eee Tr ceed nt 
ee iey ee 

whens heed 

“ 

Seite esate tyn peice) ‘ Vv f ts Peas tweet we 
Yee OMe ht SD rs yy i MieRe a teat eke . ieee ey Ay aes rel ate penaiea ns } ‘: wing Seni petlettiriaty ehhh i ' 

wate he Kenn creas. son's ete Tes eeu ini be heehee ht Ch wha y+ ete went ‘ resis . 
" erry yw) SES Scis hae oe EM ane alecees @ CR ON bed OA hee etre ace beh ‘ 

SRST D SER An eee Coe ates ett shee heey erie Oke ee mae ek Crys Sn “ 
eee sbi MSA *REES TAM SADDS IN POSER ET ES IRS OPES OEPDRED TOA UDELL ESS vere eeihe : . » Aan t oso VPA tbe teed sep RAAB A SNATCH DY OSD hE ODODE ELSA LS ST EE ae Snes nese we wee nes ' ‘ one r eran cr G) ORES KE OE Te ITN S br three DV evue ees +s ene 

ule >eeey rt © AE a el Phone ess >. teeht bs he ns CLC ION AA HOS YE SS eS ‘ eee e's on Perey | + MELAS ODS Wb chk) eA S Ue sso . ys ss 
ee ‘ then a pie y ee Wiven MOy uM aN ' 

* SENG eee ws teh teehee WV + cero ‘ . vhtbeet < eee Ane ‘ rhs le A Aas Paty . My , ° 
7 er oe ares a ae ee on 7 ti bebe ee ee . es “ , rite na 

vas Cy Le oy ON Soe ke r as > the 
ee eee err Aen bey o> veut p sins pa haw Vey one pes hee aes ‘ , : 

SHAVE EOC RESERS OLS feed . the ener oe ny 4 chi eri bbys thy ‘ ue * J ¢ > AF 
4 reves ber h hes’ 
ike UMAR , ‘ 

LIAS ES EMEL cee PHC AE ELE A CANE Ste bbe & , ‘ ; 
‘ POS4 DOPE OM TRO POHL ot PARE Ewe ee ly ao , Nine cih basics Hoe cas et klent v's > : 

Oni) nt) . Ch he Pet bd A SYS KES ous Sete ineeyn ste y ; A vere 
vd mh : 5 . ‘ ; ‘ Vite 

Coigeent chr be ni ie oor ‘ ; J heres yi SOO ‘ Uys 
rvry “et Pe “ye : oes RX ' PAI eo 2 ' eaten as ares ves F AF » Vary 5 ; ‘ 

poy ti ey J Nan os 2 Vath hw eA - is veces , s he 4) Pe a ny fo sane oe Sai eye twine evor oy ey tess: ie Mit A Ts » 
renee t SH e185 whee ta a4 tah Gece writin ee trin ted ue teak , ' rit eas ‘ ' ore ehh eee ; 

t * “Z af renee Gh ahd eA E NAGLE Paced thee Gn ae Pik ete eek Meth bee et Fh ehh ee ' . me +h oy inh Sioaietieh sy enh Rete dice link EA AoW ant cha Oke wk aware ‘ > 
ty Mie SOVAUREVLA TCC E (SEY SSAA DEOL E OLESEN LEE 6h bob bhi %, pew 

yee SUMAN DAD whe BHD ee 9 Ree ek ms ‘ Voesy es ’ My uOUy eye TTT Co th rer tess . ‘ 
OAS ase yy ‘ > ¥ Teh Meahcehe: Ob e¢ . i eree nt . EDO MSD patra ‘ tebe : , 

eu) Peet ey . ‘ . rit ehhh My" 
ie Past we A SAAS , hee * ; . : ; Ks Oo seven aw ny : tes beets ay Soba y Wrsyin Wn wine ale hae Ce r es 5 WeiaWweae Thana b+ ‘ ‘ alge he 

VA oe phieben> ’ . ¥ x ’ ‘ 

ena i" fay ng ' ents vo Ky M 
mei ee PN sise bitin a , < eh : 
are se pe be er h eS Cites vk ‘ . , & ih tnee rey eye’ ‘ag bee ; 

i aki vei ee ¥ ‘ " y ; HR Gio th ANA . 

: ‘ x AR bed t is FN a9 ee AEE CASE EE Cer bare ‘ i ‘ > Aa on Wage Wat A Mery ot be ‘ . ise mete ff Fol tty ayy wh 
sy oe f ; : 

ii eka ass woke Thee ‘ . 
ver acer) SAN Wy i Ay asap en te : w ‘ ' TERA AEC A CAwod tele ; ; On PELIA SE RAADESRA 4 aac RR R : * 

f Moshe + ) Cirect Soke é rey; ‘ A pare 

& ‘ 

Py atv ry nt 
Ver eh eee eer t e's ‘ ‘ees ihe te te bh Ce hee : te 

Pade ety is CANS Che bbe hh tebe) et * 
Ae dh RT A tee here tbe) Te oe ee oe or) ee + 4 UR AMMAN Oat CAN tek 58> k Wiese «hee whee bb ba 6s bh be be ; 

prrene wiet Vera's 
CAPER ee Woy errr « #3 

Cae a ee ee ht bee ro ® x! See Tre whe ety | Foveker aon 

* nee hap k hb-be bd eA Ale ea 
Pee eb ene e SU ee ore Tutt tO eke ee en mr a > . ' wie 

CeCe Rete Hee eb ee Mabe h ehhh bebe tet be ae 
Che haere hab nlek ee PS eb we hae 

LUCA leh be hee tery VRP e TA CERIN REED eee 
Sie twee mba raeet ra chee he 

(OO IGULS tat 

ee susats bea ease OWA RF 
bee 

Are naw ee rn an nen Ci he toe thee ete See a ingle bleh acy hem bet euler th bg telstoe) ie haem ie bee A bi-b As ivlenens wine ® hate * igh wiatebbin hh es Ubih hha Abe Yb hee et : ‘ Diary e odatacenanne yl yietle sale Nah WE 
Syne eG ky vee Mee ae RCE CEE SE SOE RE ee eC LOAOREEDATAT DO he bed EL tek Lb ys ¥ ht ORO NE Se pias aris sty Sh I Ta revere Shih bwehe ehA DR HLLA cee Pike ceed CORSE DL CEDUU SESE MUCH bas ie rhb tines bord h 6 eb bik : . So Ln CH ERDAS CD be Mbib bho dhe inom MMe ire kiece Mh eb bP bry kee bY bm Ob A Rah tek ‘ aie wa Cet ct ; Vika hnk hhky te Peet a nye 

Ube bie eek ou Vile ok . : > ibe ; Sot 

mech cd resace eas node ke A Leen bee ree! shuts a. Nii eae al yaleyk Ni i Saas WAST eres nth eds lea te ae heb bre ee Piewehr eens heh ar tek ak 
Rineeeh awe eyeing bere bY mo ae ' hme a atheeat Ces ke Meek rec boknh ey pb Vebean 
See TRE es ery Wk nie ehy hak heb bs heb} 63 tse bil a\eree het de > ’ mae ariey Neeeaehenia: Ye ae adr Ue aOR ISR NT RTI MG OLN oe a BERET RY 

Lasko boeieese et ROCCO vinta - . 
‘areciry db ae es Gi hrgced cacy heehee nee acy * ; X eee are Seyveteee bree tb 

Reon oie are eae OES re sorathce me ieratale ore rene ' Sh acecy Notre semithin le ee acon thhik & Rhy waar 44% y oA i 
rere sre eiel re . bby eee et ievineib hb etme eh ae vite helene Y " pinwmescertemebeeiyics SPAY rare rye So Breas SV eS : eevee ve A The hy hte eh hy eet ee we A Vee yee 4 ee 

rh eee SieGiscy hig Wh eb hier ery bb hstem eee eres et RACER CER Lee ben ee he hah hs - > 
misma Fetiey bs eth inpee eh ir oreo le kh bina Kut e hn NebA ay ney heh hoeeh bh eX kth thee aed hock Vt hk ‘- SK aa ey ae hee enh we nt ya 3 

ere bce EY 45 aia ee eer ata cist eh saan oc eae ' actly Spa tauastetnty tet eatotts 
ersiyy hase shai <1 “ . ‘adhe eee . nee he hb em: re 

ance a ic +) aha be Shack & Perot wee Sine ign eA Ay BENS ce i Poa a ORS * ReeN te ADEE MERA Se eae x 
Cs ee od 

CEN ete ees eet 
LVESS eee eee 

bebe beet 

DUberer 

nr ey lp eon teee 8m noe 
"a 5m} pene h iaes we ele bole re 

ei Meehiein ace boar poe tm a bem wend 6h enemy 0 via rae 
S 

Crore 
Cotes rye be bevebe ee LAM ee bebe LOR VN Pte RVD UP RE ANS > Vente eRe ee eho ithe hh beer he Att GREMPN PND MORED ACD Ce LON PUEDE OPC E RI hh ye Ey Woerebrert ters rare Sonn Seek, SSN MIC ea OI 

Co As COO eg tae Cb heb Oe le RARE PAY RPOMPPEMI AL b REE REL Tet H ah ty eh bel 
ek oh bt DIALED OEM D AMOR SR whtcel bh Gk n hhh hhh hhh bebe 6b eee eRe be wieab theme nb the ho thebeh bhi babh bab py ete eh Bye wt © LESS eA OE Wee hE SL MAUS Ny ie heme hee TUNE Mb ew bie eee ce he ek oe 8 Oe Fe ee Ee rs Yt ae ht re SS 

= 


